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SYDNEY M NE SLUDGE PONDS
HI LLSBORQUGH COUNTY, FLORI DA

STATEMENT COF BASI S AND PURPCSE

TH' S DECI SI ON DOCUMENT PRESENTS THE SELECTED REMEDI AL ACTI ON FOCR THE SYDNEY M NE SLUDCGE PONDS

SI TE I N H LLSBOROUGH COUNTY, FLORI DA, DEVELCOPED I N ACCORDANCE W TH THE COVPREHENSI VE

ENVI RONMVENTAL RESPONSE, OOWPENSATI ON, AND LI ABI LI TY ACT OF 1980 (CERCLA), AS AMENDED BY THE
SUPERFUND AMENDVENTS AND REAUTHORI ZATI ON ACT OF 1986 (SARA), AND, TO THE EXTENT PRACTI CABLE, THE
NATI ONAL O L AND HAZARDOUS SUBSTANCES POLLUTI ON CONTI NGENCY PLAN (NCP). TH' S DECI SI ON DOCUMENT
EXPLAINS THE FACTUAL AND LEGAL BASI S FCR SELECTI NG THE REMEDY FOR THE S| TE.

THE STATE OF FLORI DA HAS CONCURRED ON THE SELECTED REMEDY. THE | NFORVATI ON SUPPCRTI NG THI S
REMEDI AL ACTI ON DECI SION |'S CONTAI NED IN THE ADM NI STRATI VE RECORD FOCR TH S SI TE.

ASSESSMENT OF THE SI TE

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SIT, | F NOT ADDRESSED BY
I MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN TH S RECORD OF DECI SI ON (ROD), MAY PRESENT AN
UNACCEPTABLE RI SK TO PUBLI C HEALTH, WELFARE, OR THE ENVI RONMENT.

DECLARATI ON

THE SELECTED REMEDY | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT, COWPLI ES W TH FEDERAL AND
STATE REQUI REMENTS THAT ARE LEGALLY APPLI CABLE CR RELEVANT AND APPRCPRI ATE TO THE REMEDI AL
ACTION, AND | S COST- EFFECTI VE. A WAI VER CAN BE JUSTI FI ED FOR ANY FEDERAL AND STATE APPLI CABLE
OR RELEVANT AND APPRCPRI ATE REQUI REMENTS THAT WLL NOT BE MET. TH S REMEDY UTI LI ZES PERVANENT
SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNCLOGQ ES, TO THE MAXI MUM EXTENT PRACTI CABLE, AND I T

SATI SFI ES THE STATUTCORY PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT THAT REDUCE TOXI CI TY,

MBI LITY, OR VOLUVE AS THEI R PRI NCI PAL ELEMENT.

BECAUSE THI S REMEDY MAY RESULT | N HAZARDOUS SUBSTANCES REMAI NI NG ON-SI TE
ABOVE HEALTH BASED LEVELS, THE FI VE- YEAR FACI LI TY REVIEWWLL APPLY TO
TH S ACTI ON.

9/29/89 GREER C. TIDWELL
DATE EPA REG ONAL ADM NI STRATOR

I NTRODUCTI ON

THE SYDNEY M NE SLUDGE PONDS S| TE ( SYDNEY) WAS PROPOSED FOR | NCLUSI ON ON THE NATI ONAL PRI ORI Tl ES
LI ST (NPL) IN JUNE 1986. VOLUNTARY REMEDI AL ACTI VI TIES W TH STATE OVERSI GHT HAVE BEEN CONDUCTED
BY THE HI LLSBOROUGH COUNTY DEPARTMENT COF PUBLI C UTILITIES AT THE SITE. ONGO NG REMEDI AL

ACTI VI TIES ARE PRESENTLY BEI NG PERFCRVED BY OTHER RESPONSI BLE PARTI ES. ON SEPTEMBER 6, 1989, THE
PROPOSED PLAN, WH CH QUTLI NES THE REMEDI AL ACTI ON ALTERNATI VES AND THE PREFERRED ALTERNATI VE,
WAS | SSUED TO THE PUBLI C.

1.1 SCOPE AND ROLE OF FI NAL OPERABLE UNIT

THE ACTIVITIES AT THE SYDNEY SI TE WLL BE TREATED AS ONE FI NAL OPERABLE UNIT FOR REMEDI ATI ON OF



THE GROUND WATER. A REMEDY FOR THE GROUND WATER IS BEI NG PROPGCSED | N ORDER TO PROTECT PUBLIC
HEALTH AND THE ENVI RONVENT BY CONTRCLLI NG POTENTI AL M GRATI ON OF CONTAM NATED GROUND WATER TO
THE HAWTHORN FORMVATI ON.  THE HAWIHORN FORVATI ON SERVES AS A LOCAL DRI NKI NG WATER SUPPLY.

TH' S RECORD OF DECI SI ON (ROD) HAS BEEN PREPARED TO SUMVARI ZE THE REMEDI AL ALTERNATI VE SELECTI ON
PROCESS AND TO PRESENT THE SELECTED REMEDI AL ALTERNATI VE FOR THE SI TE.

SI TE NAME, LOCATI ON AND DESCRI PTI ON

THE SYDNEY M NE SLUDCGE PONDS SI TE | N H LLSBOROUGH COUNTY, FLORI DA, OCCUPIES 9.5 ACRES OF A

1, 700- ACRE FORVER PHOSPHATE M NING SITE.  THE SI TE WAS STRI P-M NED FOR PHOSPHATE ROCK I N THE
1930S AND 1950S. (SEE FIGURE 2.1 AND 2.2). |IT IS LOCATED 15 M LES SQUTHEAST OF DOAWNTOANN TAMPA
I'N THE UNI NCORPCRATED COVMUNI TY OF BRANDON.

SI TE H STCRY

FROM 1973 TO 1982, THE HI LLSBOROUGH COUNTY PUBLI C UTI LI TI ES DEPARTMENT RENTED THE SYDNEY SI TE
FOR DUMPI NG SEPTI C WASTES, WASTE AUTOMOTI VE O LS, GREASE TRAP WASTES, AND MANUFACTURI NG CUTTI NG
O LS. DURING TH S PERI GO, THE PROPERTY WAS OMED BY THE AMERI CAN CYANAM D CORPCRATI ON

I'N 1981, THE PROPERTY WAS PURCHASED BY THE CURRENT OMWNER, WASTE MANAGEMENT, |INC. DURING THE

El GHT- YEAR SPAN OF WASTE DI SPOSAL OPERATI ONS, AN ESTI MATED 16 M LLI ON GALLONS OF WASTE WERE
DEPCSI TED I N THREE SMALL PITS. (SEE FIGURE 2.2) . THESE WASTES WERE TRANSPORTED TO THE SI TE BY
VARl QUS HAULERS SERVI NG HOMES, SCHOCOLS, HOSPI TALS, AND MANUFACTURI NG AND COMVERCI AL

ESTABLI SHVENTS | N THE TAVPA BAY REGQ ON.

IN 1978 THE SYDNEY SLUDGE AND O L PITS BECAME THE FOCUS OF COVMUNI TY ATTENTI ON WHEN THE COUNTY
CONSI DERED USI NG OTHER PHOSPHATE M NI NG PROPERTY FCR A SOLI D WASTE LANDFI LL, A PROPCSAL COUNTY
LATER REJECTED. THE FLORI DA DEPARTMENT OF ENVI RONMENTAL REGULATI ON ( FDER) GRANTED A CONSTRUCTI ON
PERM T FOR THE EXI STI NG WASTE DI SPOSAL ACTIVI TIES I N 1979, AND AN CPERATI NG PERM T THE FOLLOW NG
YEAR.  ALSO I N 1979 FDER AND EPA | NCLUDED THE SI TE I N THEI R | NVENTORI ES OF POTENTI AL HAZARDQUS
WASTE SITES | N FLORI DA

AS A RESULT OF THE SI TES I NCLUSI ON I N THESE | NVENTORI ES, EPA'S Al R AND HAZARDOUS MATERI ALS

DI VI SI ON CONDUCTED A SURFACE WATER AND GRCUND WATER | NVESTI GATI ON OF THE SI TE DURI NG OCTOCBER AND
NOVEMBER 1979. THE SAMPLI NG PROGRAM CARRI ED QUT AT THAT Tl ME DETERM NED THAT POTABLE WVELLS I N
THE VICNITY DI D NOT CONTAI N CRGANI C COVPOUNDS ABOVE DETECTI ON LEVELS OR HEAVY METALS ABOVE
BACKGROQUND LEVELS. HOAEVER, MONI TORI NG WELLS NEAR THE SLUDGE AND O L PI TS CONTAI NED BOTH TYPES
OF SAMPLES FROM TURKEY CREEK WH CH FLOAS THROUGH THE FORMER PHOSPHATE M NE ABQUT A M LE EAST OF
THE FORMER WASTE DI SPOSAL PITS. THE SEDI MENTS UPSTREAM AND DOANSTREAM FROM THE SI TE EXH Bl TED
ELEVATED LEVELS OF METALS. SUBSEQUENT TO THESE FI NDI NGS, FDER BEGAN MONI TORI NG THE SI TE.

I N LATE 1980, THE H LLSBOROUGH COUNTY DI VI SI ON OF PUBLI C UTI LI TI ES NOTI FI ED EPA OF HAZARDQOUS
WASTE ACTIVITY AT THE SI TE | N ACCORDANCE W TH THE RESOURCE CONSERVATI ON AND RECOVERY ACT ( RCRA)
NOTI FI CATI ON REQUI REMENTS. I N 1981, EPA FURTHER | NVESTI GATED AND EVALUATED SI TE CONDI TIONS I N
RESPONSE TO LOCAL C TI ZENS' | NQUI RES ABQUT Al R AND WATER QUALI TY, AND HUVAN HEALTH EFFECTS. IN
SEPTEMBER 1981, FDER DEN ED | SSUANCE OF A SECOND CPERATI ON PERM T. DURI NG THAT SAME MONTH, THE
SI TE WAS CLOSED TO DI SPCSAL ACTI VI Tl ES.

3.1 VOLUNTARY REMEDI AL ACTI ON

I'N 1982, HI LLSBOROUGH COUNTY OFFI O ALS, CONSULTI NG W TH FDER, | NVESTI GATED PLANS TO REMOVE



CONTAM NATI ON AND RESTCORE THE PROPERTY. THE COUNTY CONTRACTED AN ENVI RONMENTAL CONSULTI NG FI RM
CH2ZM HI LL, TO STUDY THE SI TE AND EVALUATE CLOSURE AND RESTORATION OPTIONS. CH2ZM HI LL DRI LLED A
SERI ES OF TEST WELLS AND CONDUCTED A SAMPLI NG AND ANALYSI S PROGRAM TO DETERM NE THE TYPES,
LOCATI ON, AND CONCENTRATI ONS OF CONTAM NANTS.

USING TH S DATA, CH2M HI LL EVALUATED SEVERAL TECHNOLOG ES FOR TREATI NG THE WASTES | NCLUDI NG
GROUND WATER TREATMENT, CHEM CAL, PHYSI CAL, AND Bl OLOG CAL TREATMENT, THERVAL DESTRUCTI ON, AND
ON-SI TE CONTAM NANT AND DI SPOSAL. CH2M HI LL REPORTED | TS FI NDINGS TO THE COUNTY | N 1983. OF
THE OPTI ONS CONSI DERED, THE COUNTY SELECTED GROUND WATER EXTRACTI ON AND TREATMENT, W TH

EXCAVATI ON AND ON- SI TE | NCI NERATI ON OF THE PI T CONTENTS AS THE MOST APPRCPRI ATE METHOD TO REMEDY
S| TE CONTAM NATI ON.

ALSO I'N 1983, THE COUNTY APPLI ED TO FDER TO APPROVE A GROUND WATER MONI TORI NG PLAN TO MEET NEW
STATE GROUND WATER REGULATI ONS, AND CH2M HI LL EXAM NED THE POTENTI AL FOR PERFCRM NG THE CLEANUP
UNDER THE FEDERAL EPA SUPERFUND PROGRAM  THE COUNTY CONTI NUED ACTI VI TY UNDER STATE GUI DANCE.

IN 1984, THE COUNTY AND STATE PROCEEDED W TH THE APPLI CATI ON PROCESS AND THE COWMENCEMENT OF THE
CLEANUP ACTIVITIES. | N WHAT LATER BECAME A TWD- PHASED EFFORT, THE ACTIVITIES IN TH' S FI RST
PHASE (PHASE |) | NCLUDED:

* CONSTRUCTI ON OF A SLURRY WALL TO CONTAI N THE WASTE PI T CONTENTS

* EXCAVATI ON AND ON- SI TE | NCI NERATI ON OF APPROXI MATELY 10, 900 CUBI C YARDS OF DI SPCSAL POND
WASTES I N A MBI LE | NCI NERATOR

* PUWPI NG OVER 40 M LLI ON GALLONS OF CONTAM NATED GROUND WATER IN THE VICINITY OF THE PI TS
AND TREATING I T I N AN Al R-STRI PPING TONER ON THE SITE. THE Al R-STRI PPER USES A FORCED Al R AND
WATER PROCESS TO REMOVE THE CONTAM NANTS FROM THE WATER WHI CH IS THEN SPRAY | RRI GATED ON LAND
ADJACENT TO THE WASTE DI SPOSAL SI TE.

I NSTALLATI ON CF THE SLURRY WALL AND GRCUND WATER EXTRACTI ON WELLS WAS COVPLETED BY THE END OF
1984. EXCAVATI ON AND | NCI NERATI ON OF THE WASTE PI T MATERI ALS BEGAN I N FEBRUARY 1985 AND
CONTI NUED THROUGH 1986. DURI NG THI' S PERI OGD, CLEANUP CONTRACTORS UNCOVERED ADDI Tl ONAL

CONTAM NANTS BURI ED ADJACENT TO ONE OF THE PITS. WH LE STUDYING THE SITE FOR OTHER AREAS COF
CONTAM NATI ON, CONTRACTORS FOUND SEVERAL SPOTS ADJACENT TO THE PI TS AND EVALUATED CPTI ONS FOR
ADDRESSI NG THE ADDI TI ONAL CONTAM NATI O\

AS A RESULT OF THE STUDIES, IN THE SPRI NG OF 1986, THE COUNTY SELECTED EXCAVATI ON AND ON- SI TE
LAND TREATMENT (Al R-DRYI NG AND OFF-SI TE DI SPCSAL OF RESI DUALS AT AN APPROVED SCLI D WASTE
LANDFI LL.  TH' S ACTI ON WAS CONDUCTED I N A SECOND PHASE (PHASE 1) OF THE SI TE CLEANUP.

CHZM HILL I NI TI ATED THE ACTUAL PHASE |1 SITE WORK | N JANUARY 1987 AND COVPLETED I T | N AUGUST
1987. DURING TH S PHASE, APPROXI MATELY 15, 000 CUBI C YARDS OF CONTAM NATED MATERI ALS WERE
EXCAVATED FROM THE SI TE AND MOVED TO THE Al R-DRYI NG AREA. ALL MATERI ALS TREATED BY TH S METHOD
WERE REMOVED BY AUGUST 25, 1987.

I N SUMVARY, DURI NG THE FI RST FOUR YEARS CF THE SI TE CLEANUP, APPROXI MATELY 25, 000 CUBI C YARDS CF
CONTAM NATED SO LS WERE EXCAVATED, TREATED, AND REMOVED FROM THE SITE. THE GROUND WATER
EXTRACTI ON AND TREATMENT OPERATI ON |'S CONTI NUI NG W TH GROUND WATER BEI NG PUVPED FROM 71 VELLS
(40 SLURRY WALL WELLS, 13 NORTH DI KE WELLS, 6 SPOL RONWELLS, AND 12 O L POND RECOVERY VELLS).
OVER 100 M LLI ON GALLONS OF CONTAM NATED GROUND WATER HAVE BEEN EXTRACTED AND TREATED SI NCE THE
OPERATI ON BEGAN.

3.2 HRS/NPL LI STING H STCRY



I'N 1982, EPA EVALUATED | NFORMVATI ON ON THE SI TE USI NG THE HAZARD RANKI NG SYSTEM (HRS). VOLATILE
ORGANI C COVPOUNDS | NCLUDI NG TOLUENE, BENZENE, METHYLENE CHLORI DE, 1, 1- DI CHLORCETHANE, AND
TRANS- 1, 2- DI CHLORCETHANE WERE DETECTED AT ELEVATED LEVELS. THE NEED TO PROTECT GRCUND WATER
QUALI FI ED THE SI TE FOR THE NATIONAL PRICRITIES LI ST (NPL) ALTHOUGH | T WAS NOT ADDED TO THE LI ST
AT THAT TI ME.

I'N 1985, EPA REACTI VATED THE SUPERFUND HRS AT THE SYDNEY SI TE | N RESPONSE TO CONGRESSI ONAL
CONCERN ABQUT A NUMBER OF SI TES THAT HAD SCORED H GH ENOUGH TO BE ADDED, BUT WERE NOT ADDED TO
THE NPL. EPA'S UPDATED HRS S| TE | NVESTI GATI ON SHOANED CONTAM NANTS AT ELEVATED LEVELS I N AN
UPPER OR "PERCHED' WATER TABLE THAT HAD BEEN CREATED BENEATH THE FORMER PI TS DURI NG PHOSPHATE

M N NG ACTIVITIES. THE PERCHED WATER TABLE DOES NOT CURRENTLY SERVE AS A DRI NKI NG WATER SUPPLY.
FOLLON NG THI S | NVESTI GATI ON, EPA PROPCSED THE SI TE FOR THE NPL I N JUNE 1986. COUNTY AND STATE
OFFI Cl ALS CGBJECTED TO EPA' S PQOLI CY HAS ALWAYS BEEN THAT VOLUNTARY HAZARDOUS WASTE M TI GATI ON
ACTIVITIES DO NOT PRECLUDE THE AGENCY' S LI STING THE SITE. SINCE THE SYDNEY SI TE WAS PROPOSED
FOR THE NPL, THE COUNTY, FDER, AND EPA HAVE CONTI NUED COORDI NATI ON ON ACTI ONS NECESSARY TO

SATI SFY PROVI SIONS CF CERCLA

3.3 R/FS H STORY

I'N 1988 AND 1989, EPA REVI EMED THE STUDI ES AND ACTI ONS PREVI QUSLY CONDUCTED AT THE SITE. THE
PURPCSE OF THE REVI EWWAS TO DETERM NE | F THE ACCUMULATED | NFORVATI ON SATI SFI ED THE REQUI REMENTS
OF A REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS) AS STI PULATED UNDER THE NATI ONAL

CONTI NGENCY PLAN.

EPA ALSO CONDUCTED A SEARCH TO | DENTI FY POTENTI ALLY RESPONSI BLE PARTIES (PRPS), THAT IS PERSONS
OR COVPANI ES WHO OMNED, USED, OR TRANSPORTED WASTES TO THE SI TE AND THEREFORE MAY HAVE
CONTRI BUTED TO THE CONTAM NATI ON PROBLEM

EPA' S 1988-1989 REVI EW | DENTI FI ED THE NEED FOR AN EXPANSI ON OF THE SUBSURFACE | NVESTI GATI ON TO
DEFI NE MORE CLCSELY THE EXTENT OF GROUND WATER CONTAM NATION. | T ALSO DEMONSTRATED THE NEED TO
I NSTALL AT LEAST TWO MORE GROUND WATER MONI TORI NG VEELLS I N ORDER TO CHECK FOR POTENTI AL

M GRATI ON OF CONTAM NANTS FROM BENEATH THE NORTH POND, ONE OF THE FORMER WASTE PITS. EPA ALSO
REQU RED A RI SK OR ENDANGERVENT ASSESSMENT (EA) WH CH ANALYSES THE POTENTI AL THREAT TO HUVAN
HEALTH AND THE ENVI RONVENT | F NO ACTI ON WERE TAKEN TO ADDRESS THE CONTAM NATI ON AT THE SI TE.
HOMNEVER, SINCE ACTI ONS HAVE ALREADY BEEN TAKEN AT THE SYDNEY SI TE, THE POTENTI AL THREAT TO HUVAN
HEALTH AND THE ENVI RONVENT WOULD OCCUR | F THE PRESENT ACTI ONS WERE DI SCONTI NUED.  ADDI TI ONALLY,
Rl SK ASSESSMENTS EVALUATE THE DEGREE OF HARMFULNESS (TOXI G TY) OF WHATEVER CONTAM NANTS ARE
PRESENT. THEY ALSO CHARACTERI ZE THE KIND OF RI SKS THAT M GHT EXI ST FOR HUMAN CR OTHER

ENVI RONMVENTAL COVMUNI TI ES | S EXPCSED TO CONTAM NANTS. EXPCSURE PATHWAYS ( FOR EXAMPLE, CONTACT
WTH AIR, WATER, OR DI RECT CONTACT W TH THE (WASTE) ALSO ARE | DENTI FI ED I N RI SK ASSESSMVENTS.

EPA HAS DETERM NED THAT THE ADDI TI ONAL FI ELD SAMPLI NG DATA AND ENDANGERMVENT ASSESSMENT GENERATED
BY H LLSBORQUGH COUNTY COVPLETES AN EVALUATI ON AND REMEDY SELECTI ON PROCESS WH CH CONSTI TUTES
THE SUPERFUND REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY (RI/FS). TH S APPROACH | S CONSI STENT

W TH CURRENT POLI CY CONCERNI NG REMEDY SELECTI ON FOR GROUND WATER PUVP AND TREATMENT SYSTEMS.

EPA USED THE ADDI Tl ONAL EA, ANALYTI CAL DATA, AND SYSTEM PERFORVANCE DATA AVAI LABLE TO DATE TO
DECI DE ON FURTHER ACTI ONS NEEDED AT THE SI TE AS DESCRIBED IN TH S RCD.

3.4 ENFORCEMENT ACTIVI TI ES

AS RECOMVENDED, HI LLSBOROUGH COUNTY HAS ADDI TI ONAL MONI TORI NG VELLS AND HAS PREPARED AN EA BASED
ON SAMPLI NG DATA GATHERED THROUGH THE SPRING OF 1989. THE COUNTY HAS SUCCEED I N SI GNI FI CANTLY
REDUCI NG THE LEVEL OF VOLATI LE ORGANI C COVPOUNDS | N GROUND WATER ON THE SITE. AS A RESULT OF

H LLSBOROUGH COUNTY' S ADDI TI ONAL WORK, EPA DETERM NED THAT THE RI/FS PROCESS REQUI REMENTS WERE



VET.

ON MAY 31, 1989, HI LLSBOROUGH COUNTY CEASED OPERATI NG AND MAI NTAI NI NG THE EXI STI NG GROUND WATER
RECOVERY AND TREATMENT SYSTEM AND TURNED THE SYSTEM OVER TO EPA.  COPERATI ON AND NMAI NTENANCE COF
THE SYSTEM WAS TURNED OVER TO OTHER PRPS THAT WERE ORDERED BY EPA TO CONTI NUE THE COPERATI ON AND
MAI NTENANCE BEGUN BY THE COUNTY.

COVMMUNI TY RELATI ONS

TH S RECORD OF DECI SI ON PRESENTS THE SELECTED REMEDI AL ACTI ON FOR THE CONTAM NATED GROUND WATER
AT THE SYDNEY SI TE I N H LLSBOROQUGH CCOUNTY, FLORI DA, CHOSEN I N ACCORDANCE W TH CERCLA, AS AMENDED
BY SARA AND, TO THE EXTENT PRACTI CABLE, THE NATI ONAL CONTI NGENCY PLAN. PRESENTATI ON OF THE
SELECTED REMEDY TO THE PUBLI C HAS BEEN CONDUCTED | N ACCORDANCE W TH SECTI ON 117(A) OF CERCLA TO
MEET THE PUBLI C PARTI Cl PATI ON RESPONSI BI LI TI ES.

THE PROPCSED PLAN WAS RELEASED TO THE PUBLI C ON SEPTEMBER 6, 1989. TH S DOCUMENT WAS MADE
PUBLI C I N BOTH THE ADM NI STRATI VE RECORD AND THE | NFORVATI ON REPOSI TORI ES MAI NTAI NED AT THE EPA
RECORDS CENTER | N ATLANTA, GEORG A, AND AT THE BRANDON PUBLI C LI BRARY | N BRANDON, FLORI DA, THE
NOTI CE OF AVAI LABI LI TY FOR THESE TWD DOCUMENTS WAS PUBLI SHED | N THE TAMPA TRI BUNE ON SEPTEMBER
8, 1989. A PUBLIC COMVENT WAS | SSUED TO THE MEDI A ON SEPTEMBER 8, 1989 THROUGH SEPTEMBER 29,
1989. IN ADDI TI ON A PUBLI C MEETI NG WAS HELD ON SEPTEMBER 13, 1989. AT TH S MEETI NG
REPRESENTATI VES FROM EPA ANSWERED QUESTI ONS ABQUT THE SI TE AND THE REMEDI AL ALTERNATI VES UNDER
CONSI DERATI ON. A RESPONSE TO THE COMMENTS RECEI VED DURING THI'S PERIOD |'S | NCLUDED I N THE
RESPONSI VENESS SUMVARY, WHICH IS PART OF TH'S RECORD OF DEC SI ON.

SUMVARY CF SI TE CHARACTERI STI CS
5.1 PRE-M N NG CGEQLOGY

THE ORI G NAL TOPOGRAPHY OF THE AREA HAS BEEN SEVERELY DI SRUPTED BY PHOSPHATE M NING  HOWEVER, A
NUMBER OF | NVESTI GATI ONS WERE CONDUCTED ON THE SURFI Cl AL GEOLOGY PRICR TO M NING A BLANKET OF
SURFI Cl AL SANDS COVERED MOST OF THE AREA PRICR TO M NING  THESE PLEI STOCENE SANDS COVERED
THROUGHOUT THE AREA EXCEPT ALONG THE STREAM CHANNELS AND W THI N THE ASSOCI ATED FLOCDPLAINS. THE
MAXI MUM THI CKNESS OF THE SAND AT SYDNEY SI TE WAS APPROXI MATELY THI RTY (30) FEET ON THE
TOPOGRAPHI CALLY HI GH AREA WIHN THE M NE SITE. TH S SURFIC AL UNIT WAS GENERALLY COWPCSED OF
LOOSE SANDS W TH SOVE CEMENTED HARDPAN ZONES. THE WATER TABLE AQUI FER PRI OR TO M NI NG WAS
CONTAINED WTHIN THHS UNIT. (SEE FI GURE 5.1)

UNDERLYI NG THE SURFI Cl AL SAND BLANKET WAS THE BONE VALLEY FORVATION. TH S UNI T OCCURRED
THROUGHOUT THE SYDNEY SI TE EXCEPT ALONG TURKEY CREEK WHERE THE UNI T HAS BEEN REMOVED BY STREAM
ERCSI ON.  THE MAXI MUM THI CKNESS OF THE BONE VALLEY FORVMATI ON AT SYDNEY M NE WAS ESTI MATED AT

TH RTY (30) FEET. | N GENERAL, THE BONE VALLEY FORVATION IS DI VI DED | NTO UPPER AND LOAER UNI TS.
THE UPPER UNI T WAS GENERALLY A NON- PHOSPHATI C SANDY CLAY THAT WAS REMOVED DURI NG THE M NI NG
OPERATI ON.  THE LOMER UNIT, TERMED THE MATRI X BY THE PHOSPHATE | NDUSTRY, WAS COMPOSED OF CLAYS
AND SANDS WH CH VERE RI CH I N PHOSPHATE ORE. THE PHOSPHATE IN TH S ZONE RANGED I N SI ZE FROM FI NE
SAND GRAINS TO PEBBLES AS LARGE AS THREE- QUARTERS CF AN I NCH I N DI AMETER I N MANY AREAS, THE
BASE OF THE ONE VALLEY FORVATI ON WAS MARKED BY THE OCCURRENCE OF A DEPCSI T OF COARSE PHOSPHATE
PEBBLES.

THE HAWIHORN FORVATI ON UNDERLI ES THE BONE VALLEY FORVATI ON THROUGHOUT MUCH OF THE AREA AND | S
EXPOSED AT LAND SURFACE ALONG TURKEY CREEK AND | N MANY OF THE DEEPER DRAI NAGE DI TCHES ON THE
PROPERTY. I N SOVE AREAS, THE UPPER PART OF THE FORMATI ON WAS DI STURBED DURI NG M NI NG



OPERATI ONS.

THE HAWIHORN FORVATI ON | S COMPCSED PRI MARI LY OF CLAYS AND SANDY CLAYS THAT RANCE IN COLCR FROM
BLUE- GREEN TO VERY LI GHT GRAY TO WHI TE. PHOSPHATE GRAI NS OCCUR RANDOMLY THROUGHOUT THE SECTI ON
W TH FAIRLY H GH CONCENTRATI ONS I N SOVE ZONES. SOVE OF THE WHI TE, CALCAREQUS CLAYS AND SANDY
CLAYS ARE THE WEATHERED REMAI NS OF LI MESTONE LAYERS. LI MESTONE LENSES ARE CGENERALLY CREAM TO
TAN AND SANDY CONTAI NI NG VARYI NG AMOUNTS OF CLAY. SOME ZONES ARE VERY FGOSSI LI FERQUS.

PRELI M NARY DATA | NDI CATE THAT THE AMOUNT CF THE LI MESTONE | N THE HAWIHCRN | NCREASES TO THE
EAST.

5.2 INING H STCRY

PHOSPHATE M NI NG HAS OCCURRED DURI NG TWD PERI CDS AT THE SYDNEY SITE. M NI NG FI RST TOOK PLACE
DURI NG THE 1930S BUT CEASED PRI CR TO 1940. (SEE FIGURES 5.2 AND 5.3.) AMER CAN CYANAM D
CORPORATI ON RESUMED M NI NG AT THE SITE I N THE 1950S. THE NORTH CLAY SETTLI NG POND GENERALLY
QUTLI NES THE EXTENT OF HE EARLY M NING ACTIVITY. I NTENSI VE M NI NG OCCURRED SQUTH OF STATE RQAD
60 TO APPROXI MATELY 700 FEET NORTH OF THE EAST- WEST RETENTI ON DI KE WHI CH SEPARATES THE NORTH AND
SOUTH PONDS AND ABUTS THE NORTHERN END OF THE SYDNEY SITEE. M N NG CUTS IN TH S NORTH POND AREA
WERE GENERALLY | N AN EAST-WEST DI RECTI O\

OTHER AREAS WERE EXCAVATED BUT NOT COWMPLETELY DI SRUPTED. A DI TCH HAS BEEN | DENTI FI ED FROM EARLY
AERI AL PHOTOGRAPHS THAT RAN WEST TO EAST BENEATH THE SYDNEY SITE. | T EXTENDED EASTWARD TO THE
LIMTS OF THE SQUTH SLI M5 POND AND THEN TURNED NORTHWARD | NSI DE THE EASTERN RETENTI ON DI KE OF
THE NORTH POND. THI S DEEP TRENCH MAY HAVE BEEN USED I NI TIALLY TO DEWATER THE PHOSPHATE MATRI X
AND LATER AS A PROCESS WATER CI RCULATI ON DI TCH.

THERE APPEARS TO HAVE BEEN LIM TED M NING ACTIVITY IN THE AREA | MVEDI ATELY NORTHWEST OF THE
SYDNEY SITE. THE TOPOGRAPH C LOWIN THI S AREA WAS USED AS A PART OF THE WATER ClI RCULATI ON
SYSTEM

AFTER M NI NG RESUMED | N 1950, THE NORTH POND (M NED I N THE 1930S) WAS CONVERTED | NTO A CLAY
WASTE SETTLI NG POND BY CONSTRUCTI NG A PERI METER DI KE, ABOQUT TVENTY (20) FEET H GH FROM
OVERBURDEN SPO L MATERI AL REMAI NI NG FROM THE EARLIER M NING | N SOVE AREAS | NSI DE THE Dl KE,
EXCAVATI ONS WERE DEEPENED TO SUPPLY ADDI TI ONAL MATERI AL FOR DI KE CONSTRUCTI ON.

THE SOQUTH SETTLI NG POND WAS M NED EARLY AFTER AMERI CAN CYANAM D CORPORATI ON RESUMED CPERATI ONS.
EXCAVATI ONS EXTENDED THROUGH THE SOUTHERN DI KE OF THE NORTH POND AND APPROXI MATELY 300 FEET
NORTH | NTO THE AREA M NED I N THE 1930S. THE DI SPCSAL PI TS WERE LOCATED ABOVE THE TW CE

M NEDY DI STURBED AREA. | T APPEARS, FROM AERI AL PHOTOGRAPHS, THAT THE EXTREME NORTHWESTERN CORNER
OF THE SOUTH POND WAS NOT COVPLETELY M NED. THE DI RECTI ON OF M NI NG CUTS WAS PREDCOM NANTLY
NORTH SQUTH I N TH' S AREA.

FOLLOWN NG COVPLETI ON OF M NI NG OPERATI ONS | N THE SOUTHERN AREA THE EXI STI NG DI KE WAS CONSTRUCTED
SURROUNDI NG THE NORTH AND SQUTH PONDS. THI' S RETENTI ON DI KE, APPROXI MATELY FORTY (40) FEET H GH,
WAS COVPCSED OF OVERBURDEN DI STURBED DURI NG M NI NG AND SOVE CONSCQLI DATED WASTE CLAYS FROM THE
NORTH POND. THE RE-M NI NG AND THE CONSTRUCTI ON OF THI' S DI KE DI SRUPTED THE SLI ME OVERLAPPI NG THE
I NSI DE DI KE FACE RELATI ONSHI P THAT EXI STED ALONG THE SOUTHERN BOUNDARY OF THE NORTHERN SETTLI NG
POND. ALONG UNDI STURBED DI KES, CLAY SLI MES OVERLAPPED PART OF THE INSIDE DIKE. THE SLI MES LAYER
BEGAN AT APPROXI MATELY THE ELEVATI ON OF THE OLD WATER LEVEL AND TH CKENED TOMRD THE DI KE BASE
AND THE CENTER OF THE POND.

AFTER USE AS A SETTLI NG POND FOR A NUMBER OF YEARS, DURI NG WHI CH A TH CK LAYER OF PHOSPHATE
SLI ME WAS DEPCSI TED, SAND TAI LI NGS WERE PUWMPED ACRCSS THE SURFACE OF BOTH THE NORTH AND SQUTH
PONDS. THESE TAI LI NGS VERE THI CKEST NEAR THE DI SCHARGE PO NT AND I N THE AREAS UNDERLAI N BY



OVERBURDEN MOUNDS. THE SANDS THI NNED NEAR THE CENTERS OF THE PONDS AND | N AREAS WHERE DENSE
VECGETATI ON EMERGED.

IN THE SQUTHERN PART OF THE NORTH POND, A LARGE AREA WAS FI LLED W TH TAI LI NG SANDS TO THE SAME
ELEVATI ON AS THE H GHER RETENTATI ON DI KE. TH S AREA OF SMOOTH, WELL- GRADED SAND WAS CONSTRUCTED
TO PROVI DE A ROAD FOR A DRAGLINE TO CROSS TURKEY CREEK. DURI NG CONSTRUCTI ON OF THE DRAGLI NE
CROSSI NG, THE 20- FOOT H GH DI KES ON THE EASTERN AND WESTERN S| DES OF THE NORTH POND APPEAR TO
HAVE BEEN DI SRUPTED WHERE THEY | NTERSECT THE 40- FOOT H GH DI KE SEPARATI NG THE NORTH AND SOUTH
PONDS.

ADDI TI ONAL TAI LI NG SANDS WERE DI SCHARGED | NTO BOTH NORTH AND SQUTH SETTLI NG PONDS FOLLOW NG
CONSTRUCTI ON OF THE DRAGLI NE PATH. AN EAST-WEST ALI GNED DI TCH WAS THEN EXCAVATED THROUGH THE
SAND CAP AND WAS USED TO MOVE CLAY WASTES TO HOLDI NG PONDS EAST OF TURKEY CREEK. THE CLAY
SLURRY WAS PUMPED FROM THE PLANT NEAR THE EXI STI NG TARGET RANGE TO THE DI TCH, WH CH BEGAN

| MMEDI ATELY NORTH OF THE O L AND GREASE DI SPCSAL POND, WHERE | T FLOAED DOWNGRADI ENT TO THE EAST
AND THRQUGH A PI PE- LI NE CROSSI NG TURKEY CREEK.

5.3 POST-M N NG GEQLOGY

SURFI Cl AL GEQLOGY I N THE SYDNEY SI TE AREA HAS BEEN SEVERELY DI SRUPTED BY PHOSPHATE M NI NG
ACTIVITIES. THE WATER TABLE IN THE | MVEDI ATE AREA OF THE DI SPCSAL, SITE | S PERCHED, AND IS A
MAN- MVADE AQUI FER COVPOSED OF TAI LI NG SANDS.  CONTAI NVENT PERCCOLATI ON FROM THE DI SPCSAL PONDS | S
PREDOM NANTLY LATERAL I N THE TAI LI NG SANDS DUE TO THE EXTREMELY LOW PERVEABI LI TY OF THE
UNDERLYI NG SLI MES.

THE PLEI STOCENE SANDS, ALL OR PART OF THE BONE VALLEY FORVATI ON, AND SOVE OF THE UPPER HAWIHCORN
FORVATI ON CLAYS WERE EXCAVATED BY DRAGLI NES. PHOSPHATE ORE WAS PUMPED TO THE PROCESSI NG PLANT I N
A SLURRY WHERE THE PHOSPHATE WAS SEPARATED FROM THE WASTE MATERIAL. TWO TYPES OF WASTE NATERI AL
WERE GENERATED DURI NG THE SEPARATI ON PROCESS: SAND TAI LI NGS, THE COARSE SAND FRACTI ON, AND

SLI MES, COVPOSED PRI MARILY OF CLAYS AND SILT SI ZE QUARTZ AND PHOSPHATE PARTI CLES. ONCE
SEPARATED, THE PHOSPHATE SLI MES WERE PUMPED TO SETTLI NG PONDS CONSTRUCTED IN M NED AREAS, OR I N
SOME | NSTANCES, ON UNDI STURBED GROUND. THE TAI LI NG SANDS WERE PUVPED | NTO SOME CF THE PONDS
AFTER THEY WERE FI LLED W TH WASTE CLAYS.

ALL OVERBURDEN MATERI AL ABOVE THE BONE VALLEY PHOSPHATE ORE ZONE WAS REMOVED AND PLACED | NTO
LI NEAR PI LES THAT PARALLELED THE M NI NG CUTS. MJCH OF THE OVERBURDEN REMAI NED | N THE CLAY
SETTLI NG PONDS W TH THE REMAI NDER USED TO CONSTRUCT THE EXI STI NG POND RETENTI ON DI KES.

THE RETENTI ON DI KES WERE CONSTRUCTED FROM A W DE RANGE COF MATERI AL, BUT WERE PRI MARI LY
OVERBURDEN SANDS AND SANDY CLAYS W THOUT UNI FORM ARRANGEMENT. THE OVERALL PERMEABI LI TY OF THE
MATERI AL I N THE RETENTI ON DI KES WAS FAIRLY H G4 WEST OF THE SYDNEY SI TE, THE DI KE WAS FOUND TO
CONTAI N PHOSPHATE SLIME | N THE UPPER SECTI ONS WH CH RETARDS DOANWARD FI LTRATI ON

HARDPAN LAYERS W TH N THE RETENTI ON DI KE NORTH AND WEST OF THE SYDNEY SITE. THESE HARDENED SAND
LAYERS WERE SEM - CEMENTED BY | RON OXI DE ANDY OR CALClI UM CARBONATE THAT PRECI PI TATED FROM GROUND
WATER GENERALLY I N THE ZONE OF WATER TABLE FLUCTUATION. NORTH CF THE SI TE, THE HARDPAN OCCURRED
AT 18 TO 20 FEET BELOW LAND SURFACE (BLS). THE DI KE SECTI ON WEST OF THE SI TE WAS FOUND TO
CONTAI N A HARDPAN LAYER AT A DEPTH OF 15 TO 16 FEET BLS.

THE OVERBURDEN MOUNDS | N THE SQUTH POND GENERALLY RAN NORTH- SQUTH THESE LI NEAR FEATURES VERE
SPACED APPROXI MATELY 150 TO 250 FEET APART AND WERE COWPCSED OF NMATERI AL SI M LAR TO THAT
OCCURRI NG I N THE RETENTI ON DI KES.

THE SEPTI C WASTE DI SPOSAL PI T WAS LOCATED | MVEDI ATELY ABOVE THE SMALL NORTHWEST TRENDI NG



OVERBURDEN MOUND AND ON THE NORTHERN FLANK OF ANOTHER. A TH RD MOUND OCCURRED BENEATH THE
EASTERN SECTION OF THE PIT.

THE O L AND GREASE DI SPOSAL PI T WAS CONSTRUCTED ABOVE THE NORTH AND OF ONE OF THE OVERBURDEN
MOUNDS. THE WASTE CLAY SLURRY WAS PUMPED | NTO A HOLDI NG POND WHERE THE CLAYS SLOALY SETTLED TO
THE BOTTOM AND CONSCLI DATED OVER A PERI OD OF MANY YEARS. THE CLAY LAYER WAS THI CKER I N THE
TROUGHS BETWEEN OVERBURDEN PI LES AND | N THE TROUGH THAT CGENERALLY OCCURRED AT THE BASE OF THE
RETENTI ON DI KES. THE CLAYS WERE THI NNER WHERE THEY COVERED THE LOMER OVERBURDEN MOUNDS AND
ALONG THE SLOPES OF THE RETENTI ON DI KES WHERE | T WAS ESTI MATED TO BE LESS THAN FI VE (5) FEET
TH CK.

M NI NG CPERATI ONS AT THE SYDNEY SI TE HAVE ALERTED THE CONFI GURATI ON OF THE LOCAL SUBSURFACE.
SEVERAL CGECLOA C HORI ZONS WERE EXPOSED IN THE M NING PI TS AS A VAR ETY OF FACTCRS | NFLUENCED THE
DEPTH TO WHI CH THE DRAGLI NES EXCAVATED. DI TCHES WERE EXCAVATED ARCUND M NI NG CUTS TO FACI LI TATE
MATRI X DEWATERI NG AND TO PROVI DE MATERI AL FOR DAM CONSTRUCTI ON.  THI S RESULTED | N TRENCHES
THROUGHOUT THE SI TE, WH CH WERE EXCAVATED | NTO THE TOP OF LI MESTONE AND WERE DEEPER THAN THE

M NI NG CUTS.

SI NCE PHOSPHATE ORE CONCENTRATI ONS VARI ED, SOMVE AREAS WERE EXCAVATED TO THE TCP CF THE LI MESTONE
AND OTHERS WERE NEVER M NED. THE END RESULT PRODUCED A TOPOGRAPHI C SURFACE | N WHI CH THE UPPER
BONE VALLEY, LOWER BONE VALLEY, AND THE HAWHORN FORNMATI ON WERE EXPCSED.

5.4 PRESENT SI TE HYDROGEOLOGY

THE HYDROGEOLOGA C FRAMEWORK OF THE SYDNEY SI TE IS QUI TE COWPLI CATED. (SEE FIGURE 5.4.) THE

ORI G NAL EARTH MATERI ALS AT THE SI TE HAVE BEEN REARRANGED | NTO A SERI ES CF MAN- MADE AQUI FERS AND
CONFINING UNITS.  THE UPPERMOST UNIT 1S COVPRI SED OF TAI LI NG SAND DERI VED FROM THE CRE

PREPARATI ON PROCESS. THESE SANDS ARE RELATI VELY PERMEABLE HAVI NG AN ESTI MATED HORI ZONTAL
PERVEABI LI TY OF 1.0 X10-3 CENTI METER PER SECOND. (CM SEC). WELLS I NSTALLED INTO THHS UNIT

READI LY RECOVER CONTAM NANTS USI NG VACUUM PUWPI NG THE TAI LI NG SANDS COWRI SE THE UNIT I N WH CH
THE O L POND WASTES AND SEPTAGE POND WASTES WERE DI SPCSED. DURI NG THE RAI NY SEASON, THE WATER
TABLE | N THE TAI LI NG SANDS RI SES CAUSI NG CONTAM NATED GROUND WATER TO FLOW NORTHWARD AND DOVWN
ONTO THE NORTH DI KE SILTY SANDS.

THESE TAI LI NG SANDS REST ON PARTI ALLY CONSOLI DATED, VERY LOW PERMEABI LI TY, PHOSPHATI C CLAY
WASTES (SLI MES). DI RECT DOAWWWARD MOVEMENT OF THE O L POND WASTES AND THE SEPTAGE POND WASTES | S
PREVENTED BY THESE CLAYS. THE TAI LI NG SANDS NORTH OF THE NORTH DI KE CONTAI N A SEPARATE WATER
TABLE FROM THOSE UNCONTAM NATED BECAUSE THEY ARE POSI TI ONED | N SUCH A MANNER THAT CONTAM NATED
GROUND WATER FLOAS DOMMWARD FROM THE TAI LI NG SANDS LOCATED SOQUTH OF THE DI KE, THE SILTY SANDS CF
THE NORTH DI KE ARE ALSO CONTAM NATED.

THESE SI LTY SANDS COMPRI SI NG THE DI KE WERE OBTAI NED FROM THE SPO L ROAS (LONG PARALLEL RONG
TRENDI NG NORTH SOUTH AT LOCATI ONS SOUTH OF THE NORTH DI KE AND EAST- WEST AT LOCATI ONS TO THE
NORTH OF THE NORTH PERMVEABI LI TY (FI VE WELLS) OF 6.0 X 10-4 CM SEC. GROUND WATER RECOVERY WELLS
IN THE SILTY SANDS OF THE NORTH DIKE AND THE SPOL ROA5S | S SLON SUCH WELLS ARE CAPABLE CF
PRODUCI NG ONLY 0.25 TO 3 GPM  ACCORDI NGLY, HORI ZONTAL MOVEMENT OF GROUND WATER CONTAM NANTS |IN
THE SPO L ROW SILTY SAND MATERI AL | S VERY SLOW

UNDERLYI NG THE SPO L ROW SANDS ARE VERY LOW PERVEABI LI TY CLAYS OF THE UNM NED ZONE. THESE
CLAYS, BELONG NG TO THE UPPERMOST PART OF THE BONE VALLEY FORMATI ON, REPRESENT THE BASE OF

M NI NG CPERATI ONS. THE CLAYS APPEAR TO HAVE BEEN BREACHED LOCALLY BY M NI NG OPERATIONS. TH S
HAS ALLONED THE DONNWARD M GRATI ON OF CONTAM NANTS | NTO SAND STRI NGERS CR LAYERS OF MORE
PERMEABLE PHOSPHATI C SANDS W THI N THE BONE VALLEY UNIT. THE BONE VALLEY RESTS ON TOP OF CLAYS
COVPRI SI NG THE UPPER PORTI ON OF THE HAWITHORN FCRVATI ON.  UNDERLYI NG TH S CLAYEY ZONE ARE FOUND



THE LI MESTONES (DOLOM TE) OF THE HAWIHORN FORVATI ON.
5.5 GROUND WATER SURFI CI AL AQUI FER SYSTEMS

WATER LEVEL MEASUREMENTS FROM MONI TOR VELLS NEAR THE SYDNEY SI TE HAVE | DENTI FI ED TWD DI STI NCT
SURFI G AL AQUI FER (WATER TABLE) SYSTEMB. ONE |'S A PERCHED WATER TABLE W THI N THE TAI LI NG SANDS
THAT COVER THE SOUTH CLAY SETTLI NG POND. A SECOND WATER TABLE AQUI FER EXI STS NORTH OF THE SI TE.
THE LATTER OCCURS AT A LOMER ELEVATI ON THAN THE PERCHED SYSTEM AND | S AERI ALLY MORE EXTENSI VE
AND |'S PERCHED ON El THER FORVATI ONAL CLAY OR BY CLAY SLI M5 ABOVE FORVATI ONAL CLAY. TH S LOCAL
WATER TABLE AQUI FER |I'S HYDRAULI CALLY CONNECTED TO THE SURFACE WATER SYSTEMS BY DRAI NAGE DI TCHES
WEST OF THE SI TE AS WELL AS TO TURKEY CREEK LOCATED ONE-HALF M LE EAST OF THE SITE. THE WATER
TABLE | S H GHEST SQUTH OF THE SITE, WTH N THE TOPOGRAPHI CALLY H GH SAND TAILINGS WHERE IT IS
PERCHED ON CLAY SLI MES AND HARDPAN ZONES THAT FORM PART OF THE DI KE.

THE LOAER WATER TABLE SYSTEM EXTENDS FROM W THI N THE RETENTI ON DI KE NORTH OF THE SI TE | NTO THE
NORTH SLI MES POND AND RANGES | N ELEVATI ON FROM 68 FEET TO ABOUT 71 FEET ABOVE MEAN SEA LEVEL.
THE SYDNEY SITE IS LOCATED I N AN AREA OF RECHARCE. GROUND WATER MOVES FROM THE UPPER PERCHED
SYSTEM ACRCSS THE NORTHERN DI KE STRUCTURE AND | NFI LTRATES DOANWARD | NTO THE LOMNER WATER TABLE
SYSTEM THE PRI MARY DI RECTI ONS OF PERCHED GROUND WATER MOVEMENT ARE NORTH, NORTHWEST, AND EAST.

5.6 HAWHORN FORVATI ON

THE HAWTHORN FORMVATI ON AT THE SYDNEY SI TE |'S CHARACTERI ZED BY VARYI NG LI THOLOGA ES.  LOCALLY,

LI MESTONES W TH N THE HAWTHORN MAY CONSTI TUTE AQUI FERS;, HOWEVER, CENERALLY THE HAWHORN |'S NOT
AN AQUI FER AND YI ELDS ONLY M NI MAL QUANTI TI ES OF WATER TO WELLS. THE HAWHORN UNDERLI ES ZONES
OF CONTAM NATI ON W TH CONSI DERABLE SEPARATI ON BY STIFF TO STI CKY CLAYS. SAMPLI NG RESULTS

| NDI CATE THAT THESE NATURAL CLAYS HAVE A VERTI CAL PERMEABI LI TY RANGI NG FROM 3.5 X 10-8 TO 7.28 X
10-8 CM SEC.

TEST DRI LLI NG DATA | NDI CATES THAT THE UPPERMOST PORTI ON CF THE HAWIHORN | S COMPOSED PRI MARI LY OF
| MPERVEABLE CLAYS CONTAI NING THE THI N LENSES OF LI MESTONE. TH S PORTION OF THE HAWHORN | S

| NTERBEDDED CLAY, SAND, CLAYEY SAND, SANDY CLAY, AND | MPURE SANDY CR CLAYEY LI MESTONE OR

DOLOM TE, ALL CONTAI NI NG VARYI NG AMOUNTS CF PHOSPHATE NODULES. TO THE WEST, THE HAWHORN | S
CLAYI ER W TH PERSI STENT BUT TH N LI MESTONE LENSES. AT THE SYDNEY SI TE, THESE LAYERS OCCUR | N THE
LOMNER PART CF THE FORVATI ON AND ARE GENERALLY ONE TO TWD FEET THI CK.

5.7 FLORI DAN AQUI FER

THE FLORI DAN AQUI FER | S THE PRI NCI PAL ARTESI AN AQUI FER | N CENTRAL FLORIDA. I T |'S COMPRI SED OF

THE TERTI ARY CARBONATE ROCK UNI TS BELOW THE HAWIHORN FORMATI ON AND | S GENERALLY SEPARATED FROM

THE HAWIHORN FORVATI ON BY CONFI NI NG CLAYS W THI N TAVPA, EXCEPT | N LOCALI ZED AREAS WHERE CLAY IS
ABSENT.  (SEE FI GURE 5.1).

THE WATER SUPPLY FOR DOMESTI C, PUBLIC, AND MUNI Cl PAL PURPCSES COVES PRI MARI LY FROM THE UPPER
UNITS OF THE FLORI DAN. DOVESTI C WELLS ARE GENERALLY ABOUT 170 FEET DEEP, PUBLI C SUPPLY WELLS
ARE 300 TO 400 FEET DEEP, AND | RRI GATI ON WELLS ARE 200 AND 500 FEET DEEP.

5.8 SURFACE WATER

MJCH OF THE RAIN THAT FALLS ON THE SYDNEY SI TE RAPI DLY | NFI LTRATES DOMWARD | NTO THE SURFI Cl AL
SANDS REPLEN SHI NG THE PERCHED WATER TABLE AND AREA WATER TABLE SYSTEMS. THE REMAI NDER
ACCUMULATES | N THE DRAI NAGE DI TCHES ON SI TE AND ULTI MATELY FLOAS | NTO TURKEY CREEK. TURKEY
CREEK IS THE PRI MARY DRAI NAGE QUTLET FOR THE SITE. | T FLONS SOUTHWARD ALONG THE EASTERN
PROPERTY BCQUNDARY AND DI SCHARGES | NTO THE ALAFI A RI VER TO THE SQUTH.



NATURAL SURFACE WATER RUNOFF PATTERNS HAVE BEEN DRASTI CALLY ALTERED BY M NI NG ACTI VI TI ES,
FURTHER CHANGED BY THE CONSTRUCTI ON OF THE DI SPCSAL PI TS, AND THEN MCZDI FI ED BY THE REMEDI ATI ON
ACTIVITIES. SQUTH AND WEST CF THE SI TE, SURFACE RUNCFF IS COLLECTED IN A DI TCH LOCATED SQUTH COF
THE ACCESS ROAD. WATER IN THI'S DI TCH | S CONVEYED TO A LARGER DI TCH WHI CH FLOAS | N AN EASTERLY
DI RECTI ON. THE LATTER ALSO DRAINS THE WESTERN SI DE OF THE SI TE AND ULTI MATELY DI SCHARGES | NTO
TURKEY CREEK. EAST OF THE SITE, SURFACE RUNOFF FLOAS I N AN EASTERLY DI RECTI ON. DURI NG THE

RAI NY SEASON, THE PERCHED GROUND WATER LEVEL AROUND THE SI TE RI SES FORM NG PONDS AND SPRI NGS.

6.0 SUWARY CF SITE R SKS
6.1 | DENTIFI CATI ON CF THE CONTAM NANTS OF CONCERN

I NDI CATOR CHEM CALS ARE SELECTED ON A SITE SPECI FI C BASIS. THE COVPQUNDS SELECTED WERE THOSE
COVPOUNDS WHI CH ARE THE MOST TOXI C, MOBILE, AND PRESENTLY PERSI STENT CHEM CALS AT THE SI TE.
VOLATI LE ORGANI C COVPOUNDS REPRESENT THE PRI NCI PAL CONTAM NANT GROUP AT THE SI TE. THESE
COVPOUNDS WERE PREDCOM NANT | N THE SLUDGES ORI G NALLY ANALYZED I N THE WASTE PONDS | N 1983 AND
CONTI NUE TO BE PRESENT AT LOWNER LEVELS I N GROUND WATER ADJACENT TO AND NORTH OF THE FORVER

DI SPOSAL PONDS. GROUND WATER DATA RELATI VE TO VOLATI LE SEM - VOLATI LE CRGANI C CONTAM NANTS ARE
SUMVARI ZED | N APPENDI X A.  (SEE FIGURES 6.1 AND 6.2). ALTHOUGH THE COVPCSI TI NG TECHNI QUE | S NOT
GENERALLY RECOMMENDED, THE R SK LEVELS THAT WERE QUANTI FI ED USI NG THESE EXPOSURE CONCENTRATI ONS
| NDI CATE THAT GROUNDWATER REMEDI ATION |'S REQUI RED WHI CH | S PRESENTLY ONGO NG

SURFACE WATER SAMPLES WERE COLLECTED BY EPA FROM TURKEY CREEK ( THE NEAREST NAMED SURFACE WATER
BCDY LOCATED EAST OF THE FORMER DI SPOSAL AREA). ANALYSI S | NDI CATES THAT VOLATI LE ORGANI CS WERE
NOT DETECTED IN TH S CREEK.

WHERE PCSSI BLE SEM - VOLATI LES WERE CONS|I DERED | N THE RI SK ASSESSMENT. NO METALS, PCBS, OR
DI OXI NS WERE CONSI DERED TO BE CONTAM NANTS CF CONCERN, EI THER BECAUSE THEY WERE NOT DETECTED, OR
BECAUSE OF THEI R PAUCI TY OF DETECTI ON RELATI VE TO THE VOLATI LE ORGANI C CHEM CALS.

6.2 EXPOSURE ASSESSMENT SUMVARY

THE R SK ASSESSMENT FOR THI S SI TE WAS DEVELOPED USI NG AN EXPCSURE PO NT CONCENTRATI ON ESTI MATI ON
MODEL TO PERFORM THE RI SK ANALYSIS.  TH S APPRCACH WAS SEM - QUANTI TATI VE AND WAS NOT A COVPUTER
MODEL.

EXPOSURES AT THE SI TE VWERE CONSI DERED FCR BOTH POTENTI AL CURRENT AND POTENTI AL FUTURE SCENARI CS.
THE PATHWAYS CONSI DERED FCOR POTENTI AL CURRENT EXPOSURES VWERE LI M TED TO THE FOLLOWN NG

1. AR - I NHALATI ON OF VAPORS RELEASED TO THE Al R FROM SUBSURFACE SO LS OR GROUND WATER.  THE
RECEPTORS CQULD BE ON-SI TE TRESPASSERS, CHI LDREN PLAYI NG ON THE SITE, DI RT Bl KE R DERS, AND
HUNTERS.

2. WLDLIFE - I NGESTI ON OF CONTAM NANTS BI QACCUMULATED | N GAME BI RDS OR ANI VALS LIVING ON OR
NEAR THE SI TE (THERE | S NO EVI DENCE TO SUGCGEST THE PRESENCE OF CONTAM NATED GAME) .

THE PATHWAYS CONSI DERED FCR POTENTI AL FUTURE EXPOSURE EXPOSURES | NCLUDED THE FOLLOW NG

1. RESI DENTI AL - | NHALATI ON OF VAPCRS RELEASED FROM SUBSURFACE SO LS OR GRCOUND WATER
I NHALATI ON OF VOCS RELEASED DURI NG HOUSEHOLD USE; AND | NGESTI ON OF CONTAM NATED GROUND
WATER. THE RECEPTORS WERE CONSI DERED TO BE ON-SI TE AND DOMGRADI ENT OFF- SI TE RESI DENTS.

2. I NDUSTRI AL - | NHALATI ON OF CONTAM NATED PARTI CLES ANDY OR VAPCRS RELEASED FROM SO LS AND



GROUND WATER, DI RECT CONTACT W TH ANDY OR | NCI DENTAL | NGESTI ON OF CONTAM NANTS; | NGESTI ON
OF CONTAM NATED GROUND WATER.  RECEPTORS | NCLUDE ON- S| TE WORKERS.

3. RECREATI ONAL - | NHALATI ON OF VAPCRS RELEASED FROM SO LS; | NGESTI ON OF CONTAM NANTS,
Bl QACCUMULATED | N WLDLI FE LI VING ON CR NEAR THE SI TE. THE RECEPTORS ARE CONSI DERED TO BE
VI SITORS TO A FUTURE PARK AND HUNTERS AND THEI R FAM LI ES WHO MAY CONSUME GAME PRESUMED TO
BE CONTAM NATED.

ONLY GROUND WATER EXPCSURES CONSI DERED | N THE POTENTI AL FUTURE SI TE CONDI TI ON AND USE SETTI NG
WERE QUANTI FI ED. OTHER EXPOSURES WERE CONSI DERED QUALI TATI VELY RELATI VE TO THEIR | MPACT ON THE
OVERALL ASSESSMENT CF RI SK.

6.3 SUWARY OF THE TOXI G TY ASSESSMENT OF THE CONTAM NANTS OF CONCERN

CANCER POTENCY FACTORS (CDFS) HAVE BEEN DEVELCPED BY EPA' S CARCI NOGENI C ASSESSMENT GROUP FOR
ESTI MATI NG EXCESS LI FETI ME CANCER RI SKS ASSCCI ATED W TH EXPOSURE TO POTENTI ALLY CARCI NOGENI C
CHEM CALS. CPFS, WH CH ARE EXPRESSED IN UNITS OF (MJ KG DAY)-1 ARE MULTI PLI ED BY THE ESTI MATED
I NTAKE OF A POTENTI AL CARCI NOGEN, | N M& KG DAY, TO PROVI DE AN UPPER- BOUND ESTI MATE OF THE EXCESS
LI FETI ME CANCER RI SK ASSCOCI ATED W TH EXPCSURE AT THAT | NTAKE LEVEL.

THE TERM "UPPER BOUND' REFLECTS THE CONSERVATI VE ESTI MATE OF THE R SK CALCULATED FROM THE CPF.
USE OF TH S APPROACH MAKES UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK HI GHLY UNLI KELY. CANCER
POTENCY FACTCORS ARE DERI VED FROM THE RESULTS OF HUMAN EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI VAL
Bl QASSAYS TO WH CH ANl MAL- TO- HUVAN EXTRAPCLATI ON AND UNCERTAI NTY FACTCORS HAVE BEEN APPLI ED.

REFERENCE DOSES ( RFDS) HAVE BEEN DEVELOPED BY EPA FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE
HEALTH EFFECTS FROM EXPCSURE TO CHEM CALS EXH Bl TI NG NONCARCI NOGENI C EFFECTS.  RFDS, WHI CH ARE
EXPRESSED I N UNI TS OF MJ KG DAY, ARE ESTI MATES COF LI FETI ME DAILY EXPOSURE LEVELS FOR HUNVANS,

I NCLUDI NG SENSI Tl VE | NDI VI DUALS.  ESTI MATED | NTAKES OF CHEM CALS FROM ENVI RONMENTAL MEDI A (E. G,
THE AMOUNT OF A CHEM CAL | NGESTED FROM CONTAM NATED DRI NKI NG WATER) CAN BE COVPARED TO THE RFD.
RFDS ARE DERI VED FROM HUVAN EPI DEM OLOG CAL STUDI ES OR ANI VAL STUDI ES TO WH CH UNCERTAI NTY
FACTORS HAVE BEEN APPLI ED (E. G, TO ACCOUNT FOR THE USE OF ANl MAL DATA TO PREDI CT EFFECTS ON
HUMANS. ) THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE RFDS WLL NOT UNDERESTI MATE THE
POTENTI AL FOR ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR

NOT ALL COVPQUNDS HAVE AN ESTABLI SHED RFD FOR ElI THER THE | NGESTI ON CR | NHALATI ON ROUTE, OR BOTH.
THEREFORE, WHERE AN RFD WAS NOT AVAI LABLE, THE EXPOSURE TO THAT COVPOUND WAS NOT QUANTI TATI VELY
EVALUATED. ONLY RFDS PUBLI SHED TO DATE | N THE | NTEGRATED RI CK | NFORVATI ON SYSTEM (I RI'S)
DATABASE WERE CONSI DERED FOR USE IN THE RI SK ASSESSMENT. THE FOLLOWN NG TABLE 6.1 CONTAINS THE
CANCER POTENCY FACTCORS AND REFERENCES DOSES FCR THE CONTAM NANTS OF CONCERN.

ORAL TOXIA TY VALUES FOR THE CONTAM NANTS OF CONCERN REFERENCE DOSE POTENCY FACTOR

COVPOUND (M3 KG DAY) (M3 KG DAY) - 1
1, 1, 1- TRI CHLORCETHANE 9X10- 2 NA

1, 1- DI CHLORCETHANE 1X10- 1 9. 1X10- 2
1, 2- DI CHLORCETHANENA 9. 1X10- 2

1, 1- DI CHLORCETHENE 9X10- 3 6. 0X10- 1
BENZENENA 2. 9X10- 2

CHLOROBENZENE 2X10- 2 NA

ETHYL BENZENE 1X10- 1 NA
TOLUENE 3X10- 1 NA

VI NYL CHLCRI DE NA 2.3X10-0



6.4 RI SK CHARACTERI ZATI ON SUMVARY

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER
POTENCY FACTOR  THESE RI SKS ARE PROBABI LI TIES THAT ARE GENERALLY EXPRESSED I N SCI ENTI FI C
NOTATION (E. G 1X10-6). AN EXCESS LI FETI ME CANCER RISK OF 1 X 10-6 | NDI CATES THAT, AS A
PLAUSI BLE UPPER BOUND, AN I NDI VIDUAL HAS A ONE | N ONE M LLI ON CHANCE OF DEVELGPI NG CANCER AS A
RESULT OF SI TE- RELATED EXPCSURE TO A CARCI NOGEN OVER A 70- YEAR LI FETI ME UNDER THE SPECI FI C
EXPOSURE CONDI TI ONS AT A SI TE.

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT IN A SINGLE MEDIUM | S
EXPRESSED AS THE HAZARD QUOTI ENT WHI CH IS THE RATI O OF THE ESTI MATED | NTAKE DER VED FROM THE
CONTAM NANT CONCENTRATION I N A G VEN MEDI UM TO THE CONTAM NANT' S REFERENCE DCSE. | F THE HAZARD
QUOTI ENT (HQ EXCEED S UNITY, THIS IS AN | NDI CATI ON THAT EXPCSURE LEVELS ARE GREATER THAN THE
RFD AND THERE | S A POTENTI AL FOR NONCANCER HEALTH EFFECTS. BY ADDI NG THE HQS FOR ALL

CONTAM NANTS WTH N A MEDI UM OR ACRCSS ALL MEDIA TO WH CH A G VEN POPULATI ON MAY REASONABLY BE
EXPCSED, THE HAZARD | NDEX (H') CAN BE GENERATED. THE H PROVI DES A USEFUL REFERENCE PO NT FOR
GAUA NG THE POTENTI AL SI GNI FI CANCE OF MULTI PLE CONTAM NANT EXPOSURES W THI N A SI NGLE MEDI UM OR
ACRCSS MEDI A

THE R SK ASSESSMENT | NDI CATES THAT THERE NMAY BE A POTENTI AL FOR ADVERSE HUVAN HEALTH EFFECTS TO
ON-SI TE RESI DENTS DUE TO THE | NGESTI ON OF COMPQUNDS CLASSI FI ED AS CARCI NOGENI C.  BASED ON THE
POTENTI AL FUTURE, ON-SI TE, RESI DENTI AL USE SCENARI O, THE ESTI MATED LI FETI ME CANCER RI SKS WERE
GENERALLY GREATER THAN THE 1 X 10-7 ACCEPTABLE RANGE.

FOR THE FUTURE POTENTI AL OFF- SI TE GROUND WATER USE SCENARI O WHI CH ASSUMED OFF- SI TE M GRATI ON COF
GROUND WATER CONTAM NATI ON AND SUBSEQUENT GROUND WATER | NGESTI ON, THE ESTI MATED EXCESS LI FETI ME
CANCER RI SKS GENERALLY FALL W TH N THE ACCEPTABLE RI SK RANGE | DENTI FI ED BY EPA (d VEN THE
ASSUMPTI ONS USED TO ESTI MATE THE EXPCSURE PO NT CONCENTRATI ONS AND THE | NHERENT UNCERTAI NTIES I N
THE MODEL USED TO PREDI CT OFF-SI TE M GRATI ON TENDENCI ES. THE NONCARCI NOGENI C DAI LY | NTAKE
COVMPARED TO RFDS SHOWNED NO EXCEEDANCES OF THE RFDS, AND THE HAZARD | NDI CES DI D NOT EXCEED ONE | N
ANY CASE EXAM NED.

RELEASES OR THREATENED RELEASES COF HAZARDQUS SUBSTANCES FROM THI S SITE, |F NOT ADDRESSED BY
I MPLEMENTI NG THE RESPONSE ACTION IN THI S RCD, MAY PRESENT AN UNACCEPTABLE R SK TO PUBLI C HEALTH,
WELFARE, OR THE ENVI RONVENT.

7.0 DESCRI PTI ON CF ALTERNATI VES

THREE ALTERNATI VES WERE CONSI DERED FOR REMEDI ATI ON OF THE GRCUND WATER AT THE SYDNEY SITE. THE
FOLLOWN NG REMEDI AL ALTERNATI VES WH CH WERE CONS| DERED ARE DI SCUSSED I N THE NEXT SECTI ONS:

. ALTERNATIVE 1 - NO ACTI ON

. ALTERNATI VE 2 - CONTI NUED OPERATI ON OF THE EXI STI NG GROUND WATER RECOVERY AND TREATMENT
SYSTEM

. ALTERNATI VE 3 - EVALUATI OV MODI FI CATI ON OF THE EXI STI NG GROUND WATER RECOVERY AND

TREATMENT SYSTEM
7.1 ALTERNATIVE 1 - NO ACTI ON

THE SUPERFUND PROGRAM REQUI RES THAT THE NO ACTI ON ALTERNATI VE BE CONSI DERED AT EVERY Sl TE.
UNDER THE NO ACTI ON ALTERNATI VE, EPA WOULD TAKE NO ACTI ON AT THE SI TE TO CONTROL THE SOURCE CF



CONTAM NATI ON.  THE NO ACTI ON ALTERNATI VE SERVES AS A BASELI NE W TH WH CH OTHER ALTERNATI VES CAN
BE COVPARED. POTENTI AL HUVAN HEALTH RI SKS ASSCOCI ATED W TH CURRENT EXPCSURE PATHS WOULD REVAI N
ON SITE. TH S ALTERNATI VE EXCEEDS THE TARCGET Rl SK RANGE AND DCES NOT ATTAI N ARARS.

THE NO ACTI ON ALTERNATI VE PROPCSES LEAVING THE SITE IN I TS PRESENT CONDI TI ON AND STOPPI NG THE
GROUND WATER RECOVERY AND TREATMENT SYSTEM GROUND WATER MONI TORI NG WOULD CONTI NUE. A REVI EW
WOULD BE PERFORMED EVERY Fl VE (5) YEARS AS LONG AS CONTAM NANTS REMAI N ABOVE HEALTH BASED LEVELS
TO EVALUATE POTENTI AL CHANGES | N Rl SK ASSOCI ATED W TH NO ACTI ON

THE PRESENT WORTH COST OF TH' S ALTERNATI VE | NCLUDES ONLY GROUND WATER MONI TORI NG AND | S
ESTI MATED AT $240, 000.

7.2 ALTERNATI VE 2 - CONTI NUED OPERATI ON OF THE EXI STI NG GROUND WATER RECOVERY AND TREATMENT
SYSTEM

THE EXI STI NG RECOVERY AND TREATMENT SYSTEM WAS | NSTALLED I N LATE 1984. THE RECOVERY SYSTEM PUWPS
GROUND WATER FROM A TOTAL OF 71 WELLS (40 SLURRY WALL WVELLS, 13 NORTH DI KE WELLS, 6 SPO L ROW
VELLS, AND 12 O L POND RECOVERY VEELLS.) THE TREATMENT SYSTEM CONSI STS OF AN Al R STRI PPER WH CH
USES A FORCED Al R AND WATER PROCESS TO REMOVE THE CONTAM NANTS FROM THE WATER. THE TREATED
WATER | S THEN SPRAYED OVER A PORTI ON OF THE DI SPCSAL SI TE TO FAC LI TATE FLUSHI NG OR THE AQUI FER
BETWEEN 400, 000 AND 1, 000, 000 GALLONS OF WATER | S BEI NG RECOVERED AND TREATED EACH WEEK.

GROUND WATER USE RESTRI CTI ONS WOULD BE | MPOSED ON-SI TE AND W THI N A REASONABLE DI STANCE OF THE
SI TE DURI NG REMEDI ATI ON AND OPERATI ON AND MAI NTENANCE | N KEEPI NG W TH THE ESTABLI SHVENT OF
MAXI MUM LEVELS OF GROUND WATER CONTAM NANTS. THI S ALTERNATI VE WOULD SERVE AS AN EFFECTI VE
MEASURE TOMRD PREVENTI NG POTENTI AL EXPOSURE BY | NGESTI ON OF CONTAM NATED GROUND WATER

A QUARTERLY MONI TORI NG PROGRAM TO ANALYZE FOR THOSE GROUND WATER CONSTI TUENTS OF CONCERN WOULD
BE | MPLEMENTED FOR A PERI CD OF FI VE (5) YEARS. A REVI EWWOULD BE CONDUCTED BY EPA EVERY FI VE
(5) YEARS FOLLOW NG REMEDI AL ACTI ON COVPLETI ON | F CONTAM NATI ON REVAI NS ABOVE HEALTH- BASED
LEVELS. FOLLOW NG THE FI RST REVI EW MONI TORI NG WOULD CONTI NUE ANNUALLY PROVI DED THE REVI EW DCES
NOT | DENTI FY A NEED FOR FURTHER REMEDI AL ACTI ON OR MONI TORI NG, OR THAT HEALTH BASED LEVELS ARE
ATTAI NED THROUGHOUT THE AQUI FER SYSTEMS.

THE PRESENT (1989) VALUE COST FOR TH S ALTERNATI VE | S ESTI MATED AT $1,392,000. TH S COST
I NCLUDES OPERATI ON AND NMAI NTENANCE OF THE EXI STI NG SYSTEM FOR TWD YEARS (8 QUARTERS) AT $144, 000
PER QUARTER AND GROUND WATER MONI TORI NG FCR Fl VE YEARS (20 QUARTERS) AT $12, 000 PER QUARTER.

7.3 ALTERNATI VE 3 - EVALUATI ON MCDI FI CATI ON OF THE EXI STI NG GROUND WATER RECOVERY AND TREATMENT
SYSTEM

TH' S ALTERNATI VE | NVOLVES CONTI NUED OPERATI ON OF THE EXI STI NG RECOVERY AND TREATMENT SYSTEM AS
WELL AS AN EVALUATI ON OF THE ENTI RE SYSTEM TO DETERM NE | TS EFFECTI VENESS AND EFFI Cl ENCY. A
DETAI LED ANALYSI S OF THE EXI STI NG SYSTEM WOULD DETERM NE | F THERE IS A NEED FOR | NSTALLATI ON COF
ADDI TI ONAL VEELLS OR | F PUMPI NG OF SOVE OF THE EXI STI NG WELLS COULD BE STOPPED. THE ANALYSI S
WOULD ALSO | NCLUDE DESI GNI NG A SCHEDULE FOR TEMPORARI LY SHUTTI NG DOMN THE ENTI RE SYSTEM TO
DETERM NE REMEDI AL ACTI ON SUCCESS. TH S WOULD ALLOW THE GROUND WATER TO RECHARGE AND REACH AN
EQUI LI BRIUM CONDI TI ON.  ADDI TI ONAL SAMPLI NG AND ANALYSES COULD THEN PRCDUCE THE NECESSARY DATA
TO DETERM NE | F CONTAM NANT LEVELS HAVE | NDEED REACHED THE DESI RED CLEANUP LEVELS.

A QUARTERLY MONI TORI NG PROGRAM TO ANALYZE FOR THOSE GROUND WATER CONSTI TUENTS OF CONCERN WOULD
BE | MPLEMENTED FOR A PERI CD OF FIVE (5) YEARS. A REVI EWWOULD BE CONDUCTED BY EPA EVERY FI VE



(5) YEARS FOLLOW NG REMEDI AL ACTI ON COWPLETI ON.  AFTER THE FI RST REVI EW MONI TORI NG WOULD
CONTI NUE ANNUALLY CR SEM - ANNUALLY PROVI DED THE REVI EW DOES NOT | DENTI FY A NEED FOR FURTHER
REMEDI AL ACTI ON OR MONI TORI NG ATTAI NMENT OF REMEDI AL GOALS MAY BE CAUSE FOR ENDI NG MONI TORI NG
ACTI VI TI ES.

GROUND WATER USE RESTRI CTI ONS WOULD BE | MPOSED ON-SI TE AND W THI N A REASONABLE DI STANCE OF THE
SI TE DURI NG REMEDI ATI ON AND OPERATI ON AND MAI NTENANCE | N KEEPI NG W TH THE ESTABLI SHVENT OF
MAXI MUM LEVELS OF GROUND WATER CONTAM NANTS. THI S ALTERNATI VE WOULD SERVE AS AN EFFECTI VE
MEASURE DURI NG | MPLEMENTATI ON OF THE REMEDI AL ACTI ON TOMRD PREVENTI NG POTENTI AL EXPCSURE BY

I NGESTI ON OF CONTAM NATED GROUND WATER

THE PRESENT (1989) VALUE COST FOR TH S ALTERNATI VE | S ESTI MATED AT $2, 448,000. TH S APPROXI MATE
OOST | NCLUDES: DESI GN MODI FI CATI ONS AND CONSTRUCTI ON AT $480, 000; OPERATI ON AND MAI NTENANCE OF
THE SYSTEM FOR THREE YEARS (12 QUARTERS) AT $144, 000 PER QUARTER, AND GROUND WATER MONI TORI NG
FOR FI VE YEARS (20 QUARTERS) AT $12, 000 PER QUARTER

8.0 SUMVARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

TH' S SECTI ON PROVI DES THE BASI S FOR DETERM NI NG WHI CH ALTERNATI VE PROVI DES THE BEST BALANCE OF
TRADE- OFFS W TH RESPECT TO THE EVALUATION CRI TERIA.  THE MAJOR OBJECTI VE OF THE PRCPCSED PLAN
WAS TO QUTLI NE AND EVALUATE ALTERNATI VES FOR REMEDI ATI NG THE SYDNEY SI TE.  SEVERAL REMEDI AL
TECHNOLOG ES WERE | DENTI FI ED FOR THE GROUND WATER CLEANUP. THESE TECHNOLOG ES WERE SCREENED
BASED ON THEI R FEASI Bl LI TY A VEN THE CONTAM NANTS PRESENT AND SI TE CHARACTERI STI CS.

THREE ALTERNATI VES HAVE UNDERGONE A DETAI LED EVALUATI ON AND WERE LI STED | N THE PREVI QUS SECTI ON
THE ALTERNATI VES WERE EVALUATED | N DETAI L BASED ON THE NI NE EVALUATI ON CRI TERI A REQUI RED BY
SARA. A GLCSSARY OF THESE EVALUATION CRITERIA IS CFFERED I N TABLE 8.1. FOLLON NG THE (G.OSSARY
I'S THE SUMVARY OF THE ALTERNATI VES' RELATI VE PERFORMANCE W TH RESPECT TO EACH OF THE NI NE

CRI TERI A.

TABLE 8.1
GLOSSARY OF EVALUATION CRI TERI A

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT - ADDRESSES WHETHER COR NOT A REMEDY
PROVI DES ADEQUATE PROTECTI ON AND DESCRI BES HOW Rl SKS PCSED THROUGH EACH PATHWAY ARE ELI M NATED,
REDUCED, OR CONTROLLED THROUGH TREATMENT, ENG NEERI NG CONTROLS, OR I NSTI TUTI ONAL CONTROLS.

COVPLI ANCE W TH ARARS - ADDRESSES WHETHER OR NOT A REMEDY W LL MEET ALL OF THE APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS OF OTHER FEDERAL AND STATE ENVI RONMENTAL STATUTES AND/ OR
PROVI DES GROUNDS FOR | NVOKI NG A WAI VER

LONG TERM EFFECTI VENESS AND PERVANENCE - REFERS TO THE MAGNI TUDE OF RESI DUAL R SK AND THE
ABILITY OF A REMEDY TO MAI NTAI N RELI ABLE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT OVER
TI ME ONCE CLEANUP GQOALS HAVE BEEN MET.

REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME - | S THE ANTI Cl PATED PERFORVANCE OF THE TREATMENT
TECHNOLOG ES THAT MAY BE EMPLOYED | N A REMEDY.

SHORT- TERM EFFECTI VENESS - REFERS TO THE SPEED W TH WH CH THE REMVEDY ACH EVES PROTECTI ON, AS
WELL AS THE REMEDY' S POTENTI AL TO CREATE ADVERSE | MPACTS ON HUVAN HEALTH AND THE ENVI RONIVENT
THAT MAY RESULT DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON PERI CD.



| MPLEMENTABI LI TY - | S THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY OF A REMEDY, | NCLUDI NG THE
AVAI LABI LI TY OF MATERI ALS AND SERVI CES NEEDED TO | MPLEMENT THE CHOSEN SOLUTI ON.

COST - | NCLUDES CAPI TAL, OPERATI ON AND NMAI NTENANCE COSTS, AND GROUND- WATER MONI TCRI NG

STATE ACCEPTANCE - | NDI CATES WHETHER THE STATE CONCURS W TH, OPPCSES, OS HAS NO COMVENT ON THE
PREFERRED ALTERNATI VE.

COMMUNI TY ACCEPTANCE - WLL BE ASSESSED | N THE RESPONS|I VENESS SUMVARY | N THE APPENDI X OF THE
RECORD OF DECI S| ON AFTER REVI EW NG THE PUBLI C COMVENTS RECEI VED ON THE PRCPCSED PLAN.

SUMVARY OF COWPARATI VE ANALYSI S OF THE ALTERNATI VES
OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONVENT

ALL OF THE ALTERNATI VES W TH THE EXCEPTI ON OF THE NO ACTI ON ALTERNATI VE WOULD PROVI DE ADEQUATE
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT BY ELI M NATI NG REDUCI NG OR CONTROLLI NG RI SK
THROUGH TREATMENT, ENG NEERI NG CONTROLS, OR | NSTI TUTI ONAL CONTROLS. THE PREFERRED ALTERNATI VE
WOULD CONTI NUE THE TREATMENT OF THE CONTAM NANTS | N THE GROUND WATER, THEREBY REDUCI NG RI SK
ASSCCI ATED W TH DI RECT CONTACT AND M NI M ZI NG POTENTI AL M GRATI ON.

ALTHOUGH THE NO ACTI ON ALTERNATI VE | NCLUDES PAST VOLUNTARY CLEANUP ACTIONS, IT IS NOT COWPLETELY
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT. THEREFORE, | T IS NOT CONS| DERED FURTHER IN THI S
ANALYSI S AS AN OPTION FOR THE SITE. THE ANALYSIS WLL NOWONLY REFER TO ALTERNATI VES 2 AND 3.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

BOTH ALTERNATI VES WOULD MEET RESPECTI VE APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS
(ARARS) OF FEDERAL AND STATE ENVI RONMENTAL LAWS.  MAXI MUM CONTAI NVENT LEVELS (MCLS) PROMULGATED
UNDER THE SAFE DRI NKI NG WATER ACT (SDWA) AND STATE OF FLORI DA ARARS, WHERE THEY ARE MORE

STRI NGENT, WLL GENERALLY BE THE RELEVANT AND APPRCPRI ATE STANDARD FOR GROUND WATER THAT IS OR
MAY BE USED FCR DRI NKI NG WATER

THERE ARE SOME SI TUATI ONS WHERE AN AQUI FER THAT IS A CURRENT CR POTENTI AL DRI NKI NG WATER SCURCE,
TREATABLE TO ARARS AT THE TAP, CANNOT BE ATTAINED (E. G BECAUSE OF COWPLEX HYDROGEOLOGY CR THERE
ENVI RONMVENTAL CONDI TI ONS), AN ARAR WAl VER FOR TECHNI CAL | MPRACTI CABI LI TY MAY BE USED. TABLE 9.1
LI STS THE GRCUND- WATER REMEDI ATI ON GOALS FOR THE SYDNEY SI TE.

LONG- TERM EFFECTI VENESS AND PERVANENCE

GROUND WATER RECOVERY AND TREATMENT WOULD PRCDUCE A PERVANENT REMEDY. LONG TERM PERVANENCE AND
EFFECTI VENESS MAY BE PROVI DED BY BOTH ALTERNATI VES 2 AND 3; HOMEVER, ONLY ALTERNATI VE 3 CAN
PROVI DE BETTER LONG TERM EFFECTI VENESS AND PERVANENCE BY COWPLETI NG A DETAI LED ANALYSI S OF THE
EXI STI NG SYSTEM AND PROVI DI NG APPRCPRI ATE SYSTEM MODI FI CATI ONS.

TH' S ALTERNATI VE WOULD ALSO | NCLUDE MAKI NG MODI FI CATI ONS, | F NECESSARY, TO THE SYSTEM VWH CH
| MPROVE THE EFFECTI VENESS AND EFFI CI ENCY. TH S M GHT ALSO DECREASE THE LENGIH OF Tl ME NEEDED TO
COVPLETE THE REMEDI ATI ON

REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME
BOTH ALTERNATIVES 2 AND 3 WLL REDUCE THE TOXICI TY, MOBILITY, AND VOLUME CF THE GROUND WATER

CONTAM NATI ON BY DECREASI NG THE SI ZE OF THE CONTAM NANT PLUME. ALTERNATI VE 3 WOULD ASSURE
REDUCTION OF TOXICI TY, MOBILITY, AND VOLUME TO THE MAXI MUM EXTENT PRACTI CABLE.



SHORT- TERM EFFECTI VENESS

ALTERNATI VES 2 AND 3 WLL REQUI RE VARYI NG AMOUNTS OF TI ME TO ACH EVE CLEANUP OF THE SITE. NONE
WLL BE | MVEDI ATELY EFFECTI VE UPON COVPLETI ON OF MODI FI CATI ONS.

| MPLEMENTABI LI TY

THE | MPLEMENTABI LI TY OF AN ALTERNATI VE | S BASED ON TECHNI CAL
FEASI BI LI TY, ADM N STRATI VE FEASI BI LI TY, AND THE AVAI LABI LI TY CF
MATERI ALS AND SERVI CES NEEDED TO | MPLEMENT A PARTI CULAR OPTI ON.
BOTH ALTERNATI VES ARE TECHNI CALLY AND ADM NI STRATI VELY FEASI BLE.

BOTH ALTERNATI VES | NVOLVE TECHNCLOG ES WHI CH HAVE BEEN USED | N THE PAST AND HAVE A DEMONSTRATED
PERFORVANCE RECORD.

cosT

BOTH ALTERNATI VES 2 AND 3 HAVE COSTS ASSCCI ATED W TH OPERATI ON AND MAI NTENANCE OF THE TREATMENT
SYSTEM FOR ALTERNATI VE 3, THE ADDI TI ONAL COST | NCLUDES THE DESI GN AND CONSTRUCTI ON OF

MODI FI CATI ONS TO THE TREATMENT SYSTEM  ALL ALTERNATI VE COST ESTI MATES, | NCLUDI NG THE NO ACTI ON
ALTERNATI VE, CONTAI N EXPENSES FOR FI VE YEARS OF GROUND WATER MONI TCRI NG

STATE ACCEPTANCE

THE STATE OF FLORI DA AS REPRESENTED BY THE FLORI D DEPARTMENT COF ENVI RONVENTAL REGULATION IS IN
FAVOR OF THE SELECTED REMEDY FOR REMEDI ATI NG THE GROUND WATER AT THE SYDNEY Sl TE.

COVMUNI TY ACCEPTANCE

AT THE PUBLI C MEETI NG HELD ON SEPTEMBER 13, 1989, THE COVMMUNI TY WAS BRI EFED ON THE SELECTED
REMEDY THAT W LL EFFECTI VELY PROTECT HUVAN HEALTH AND THE ENVI RONMVENT.

9.0 SELECTED REMEDY

BASED ON AVAI LABLE DATA AND ANALYSI S TO DATE, THE US EPA SELECTS ALTERNATI VE 3 AS THE MOST
APPRCPRI ATE SOLUTI ON FOR MEETI NG THE GOALS OF THE GROUND WATER REMEDI ATI ON AT THE SYDNEY SI TE.
BASED ON CURRENT | NFORMATI ON, THI S ALTERNATI VE PROVI DES THE BEST BALANCE AMONG THE NI NE CRI TERI A
THAT EPA USES TO EVALUATE ALTERNATI VES. TABLE 9.1 LISTS THE GROUND- WATER REMEDI ATI ON GOALS FOR
TH S SI TE.

TH' S ALTERNATI VE WOULD PROVI DE FOR AN EVALUATI ON OF THE EXI STI NG GROUND WATER RECOVERY AND
TREATMENT SYSTEM CURRENTLY CPERATI NG AT THE SI TE, FOLLOMED BY MODI FI CATI ONS DESI GNED TO | MPROVE
THE EFFECTI VENESS AND EFFI CI ENCY OF THE GROUND WATER REMEDI ATI ON. GROUND WATER PI LI NG AND
ANALYSI S WLL CONTINUE | N ORDER TO PROVI DE A BASI C FROM WHI CH TO EVALUATE THE EFFECTI VENESS OF
THE SYSTEM

ALSO I NCLUDED I N THI'S ALTERNATI VE WLL BE THE EVALUATI ON OF THE NEED FOR DEED RESTRI CTI ONS FCR
AREAS OF THE SI TE WHI CH MAY CONTI NUE TO BE | MPACTED BY GROUND WATER CONTAM NATI ON AFTER THE BEST
AVAI LABLE REMEDI ATI ON TECHNOLOGY HAS BEEN | MPLEVENTED. DEED RESTRI CTI ONS W LL PROTECT FUTURE
USERS OF THE WATER SUPPLY I N THE | MVEDI ATE AREA OF THE SITE. Tl MELI NESS OF THE REMEDI ATI ON W LL
BE | MPROVED BY MODI FYI NG THE SYSTEM AS APPRCPRI ATE TO ACHI EVE REMEDI ATI ON GCALS.



THE RATI ONALE FOR CHOOSI NG THI S ALTERNATI VE | NCLUDES THE FOLLOWN NG REASONS:

. ALLONS FOR A MORE COVPLETE AND EXPEDI TI QUS REMEDI ATI ON OF THE GRCUND WATER THAN THE OTHER
ALTERNATI VES;

. CONTRI BUTES TO THE | MPLEMENTATI ON OF A PERVANENT REMEDY AT THE SI TE;
. REDUCES THE POTENTI AL FOR CONTAM NANT PLUME M GRATI ON.
TABLE 9.1

GROUND WATER REMEDI ATI ON GOALS

REMEDI ATI ON CONTAM NANT GOAL (Ud 1) BASI S*
1,1, 1- TRI CHLORCETHANE 200PDVS

1, 1- DI CHLORCETHANE 3PDWG* *

1, 2- DI CHLORCETHANE 3PDW6

1, 1- DI CHLORCETHENE 7PDVWS

BENZENE 1PDWS
CHLOROBENZENE 100PMCL

ETHYL BENZENE 700PMCL

TOLUENE 2000PMCL

VI NYL CHLCRI DE 1PDWS

* PDWS = STATE OF FLORI DA PRI MARY DRI NKI NG WATER STANDARD
PMCL = PROPCSED FEDERAL NMAXI MUM CONTAM NANT LEVEL

** | N THE ABSENCE OF SUFFI CI ENT TOXI G TY DATA, THE PRI MARY DRI NKI NG WATER STANDARD FOR THE
STRUCTURALLY SI M LAR COVPOUND, 1, 2- DI CHLORCETHANE, W LL BE USED.

STATUTCORY DETERM NATI ONS

THE US EPA HAS DETERM NED THAT TH S REMEDY W LL SATI SFY THE STATUTORY REQUI REMENTS COF SECTI ON
121 OF CERCLA BY PROVI DI NG PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT, ATTAI NI NG ARARS,

PROVI DI NG COST- EFFECTI VENESS, AND UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE. SECTI ONS 10.1
AND 10.5 BELOW ARE THE STATUTCRY REQUI REMENTS FOR THI S SI TE.

10.1 PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY ADEQUATELY PROTECTS HUVAN HEALTH BY REDUCI NG THE RI SK OF POTENTI AL
CONSUMPTI ON OF CONTAM NATED GROUND WATER. THI S WLL BE ACCOWPLI SHED THROUGH THE PREVENTI ON OF
POTENTI AL M GRATI ON AND CAPTURE OF THE REMAI NI NG GROUND WATER CONTAM NANT PLUME.  NO
UNACCEPTABLE SHORT- TERM RI SKS W LL RESULT FROM THE | MPLEVENTATI ON OF THI S REMEDY.

10.2 ATTAI NMENT OF THE APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)

REMEDI AL ACTI ONS PERFORVED UNDER CERCLA, AS AMENDED BY SARA, MJUST COWMPLY W TH ALL APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS). THE RECOMVENDED ALTERNATI VE WAS FOUND TO MEET OR
EXCEED THE ARARS. WHEN ARARS ARE NOT AVAI LABLE FOR SPECI FI C COVPOUNDS OR EXPOSURE MEDI A ( SUCH
AS SO L), THE CLEANUP GOALS ARE BASED ON AGENCY REFERENCE DOSES (RFD) FOR NONCARCI NOGENS AND A
Rl SK RANGE FOR CARCI NOGENS OF 10-7 TO 10-4. THE GROUND- WATER REMEDI ATI ON GOALS FOR THE SYDNEY



SI TE ARE CONTAI NED I N TABLE 9.1 AND ARE BASED ON THE STATE OF FLORI DA PRI MARY WATER STANDARDS COF
PROPOSED FEDERAL NMAXI MUM CONTAM NANT LEVELS.

THE RECOMVENDED ALTERNATI VE WAS FOUND TO MEET OR EXCEED THE FOLLOW NG ARARS:

. RESOURCE CONSERVATI ON AND RECOVERY ACT ( RCRA) LOCATI ON REQUI REMENTS (40 CFR SUBPART X
M SCELLANEQUS TREATMENT UNI'T, 40 CFR PART 261 LAND BAN, AND 40 CFR PART 264 SUBPART G
CLOSURE AND POSTCLOSURE) - MANDATES THAT HAZARDOUS WASTE TREATMENT, STORACGE, OR DI SPOSAL
FACI LI TI ES LOCATED W THI N A 100- YEAR FLOCDPLAI N MUST BE DESI GNED, CONSTRUCTED, OPERATED,
AND MAI NTAI NED TO AVA D WASHQUT. EXAMPLES OF RCRA REQUI REMENTS | NCLUDE M NI MUM TECHNCOLOGY
STANDARDS, MONI TORI NG REQUI REMENTS, AND STCRAGE AND DI SPCSAL PRCHI BI Tl ONS.

. ENDANGERED SPECI ES ACT (| NTERAGENCY SECTI ON 7 CONSULTATI ON PRCCESS, 50 CFR PART 402) -
REQUI RES ACTI ON TO CONSERVE ENDANGERED CR THREATENED SPECI ES FOR ACTIVI TIES I N CRI Tl CAL
HABI TATS UPON WH CH THESE SPECI ES DEPEND. THE DEPARTMENT OF | NTERIOR, FI SH AND W LDLI FE
SERVI CE, AND THE DEPARTMENT OF COMMERCE, NATI ONAL OCEANI C AND ATMOSPHERI C ADM NI STRATI QN,
ARE PRESENTLY BEI NG CONSULTED TO ASSURE THAT ENDANGERED OR THREATENED SPECI ES ARE NOT
ADVERSELY | MPACTED BY THI S REMEDY.

. COVPLI ANCE MONI TORI NG PROGRAM (40 CFR SECTI ON 264. 99) ESTABLI SHES CRI TERI A FOR MONI TORI NG
GROUND WATER QUALI TY WHEN CONTAM NANTS HAVE BEEN DETECTED. TH' S | NVOLVES DEVELCPMENT COF A
GROUND WATER QUALI TY DATA BASE SUFFI Cl ENT ENOQUGH TO CHARACTERI ZE SEASONAL FLUCTUATIONS | N
GROUND WATER QUALITY AT THE SI TE.

. CLEAN WATER ACT/ SAFE DRI NKI NG WATER ACT - PROVI DES CRI TERI A FOR GROUND WATER REMEDI ATl ON
AND DI SCHARGE | NTO SURFACE WATERS. EPA' S DETERM NATI ON OF APPROPRI ATE GROUND WATER CLEANUP
CRI TER A | NVOLVED AN EVALUATI ON OF CONTAM NANT CONCENTRATI ONS RELATI VE TO AVAI LABLE
HEALTH BASED STANDARDS. THE LIM TS | NCLUDE MAXI MUM CONCENTRATI ON LIM TS (MCLS) AND
MAXI MUM CONCENTRATI ON LIM T GOALS (MCLGS), AND FEDERAL AMBI ENT WATER QUALI TY CRI TERI A
(AWX), SECTION 121 (D) (2) (B) (1) OF CERCLA, AS DEFI NED BY THE SAFE DRI NKI NG WATER ACT
(SDWA) (40 CFR PARTS 141 AND 142) AND THE CLEAN WATER ACT.

10.3 COST- EFFECTI VENESS

THE SELECTED ALTERNATI VE, ALTHOUGH MORE COSTLY THAN THE OTHERS, PROVI DES A H GHER DEGREE OF
PROTECTI VENESS.  THE MODI FI ED GROUND WATER RECOVERY AND TREATMENT SYSTEM W LL CAPTURE THE PLUME
AND REDUCE THE CONTAM NANT CONCENTRATI ONS TO HEALTH BASED LEVELS. | T WLL ALSO PROVI DE A MCRE
RAPI D ATTAI NMENT OF THESE LEVELS. THE US EPA HAS DETERM NED THAT THE COST OF THE SELECTED
REMEDY | S PROPORTI ONATE TO THE OVERALL EFFECTI VENESS AND PROTECTI ON PROVI DED.

10. 4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM
EXTENT PRACTI CABLE

THE US EPA BELI EVES THE SELECTED REMEDY | S THE MOST APPRCPRI ATE CLEANUP SOLUTI ON FOR THE SYDNEY
SI TE AND PROVI DES THE BEST BALANCE AMONG THE EVALUATI ON CRI TERI A FOR THE REMEDI AL ALTERNATI VES
CONSI DERED. THI S REMEDY PROVI DES EFFECTI VE PROTECTI ON | N BOTH THE SHORT- AND LONG TERM TO
POTENTI AL HUVAN AND ENVI RONVENTAL RECEPTCRS, |S READILY | MPLEMENTED, AND | S COST- EFFECTI VE.

GROUND WATER RECOVERY AND TREATMENT REPRESENTS A PERVANENT SOLUTI ON THROQUGH TREATMENT WHI CH WLL
EFFECTI VELY REDUCE ANDY OR ELI M NATE MOBI LI TY OF HAZARDOUS WASTE AND HAZARDOUS SUBSTANCES | NTO
THE ENVI RONMENT.

10.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT



THE STATUTORY PREFERENCE FOR TREATMENT W LL BE MET BECAUSE THE SELECTED ALTERNATI VE WLL TREAT
THE PRI NCl PAL THREAT FROM THE SYDNEY SI TE, THAT IS, THE POTENTI AL | NGESTI ON OF CONTAM NATED
GROUND WATER. THE SELECTED REMEDY WLL REDUCE TH S R SK THROUGH CONTI NUI NG CPERATI ON OF THE
EXI STI NG GROUND WATER RECOVERY AND TREATMENT SYSTEM W TH EVALUATI ON AND MODI FI CATION, | F
NECESSARY, TO | NCREASE EFFI Cl ENCY AND EFFECTI VENESS.

TABLES AND ATTACHMVENTS

DATA SUMVARY FOR MONI TOR VEELL BV-1; JANUARY - APRIL 1989

GEOMVETRI C NUMBER OF COVPOUND MEAN B SAMPLI NG DETECTED CONC. RANGE
PARAMETER EPI SCDES # (PPB) (PPB)

VI NYL CHLORI DE 9 7 12.0 4-24
CHLOROETHANE 9 C 5.4  3-10
METHYLENE CHLORI DS 2 2 16.7 9-31
1, 1- DI CHLORCETHANE 9 9 30.6 12-43
TRANS- 1, 2- DI CHLORCETHENE 9 C 55.7 4-11

O S 1, 2- DI CHLORCETHENE 2 12 84-4

1, 2- DI CHLORCETHANE 9 C 75.3  4.6-10
TERT BUTYL METHYL ETHERS 5 44.1 20-168
BENZEN. 9 9 90.2  45-150
TOLUENE 9 9 28.3 12-40
ETHYLBENZENE 9 52.6 1.5-10
O M P- XYLENE 9 C 66. 63 4-12
NAPHTHAL ENE 2 27.2  4-13

ABONE VALLEY FORMATION - 1 MONI TORI NG VELL.
BCEOMETRI C MEAN | NCLUDES ONE- HALF THE DETECTION LIM T FOR VALUES REPORTED AS NON- DETECTED.

CONLY REPORTED GO/ M5 ANALYSES (EPA METHOD 624). ALL OTHER ANALYSES PERFORMED BY GC ( EPA METHODS
601/ 602) .

DNOT REPORTED FOR ALL SAMPLI NG EPI SCDES.
DATA SUMVARY FOR OPRW COWVPCSI TE(A); JANUARY - APRIL 1989

GEOMVETRI C NUMBER OF COMPOUNDVEAN B SAMPLI NGDETECTEDCONC.  RANGE
PARAMETEREPI SCDES# (RPB) ( PPB)

VI NYL CHLCRI DE 3 24.7 4.2-10
CHLOROVATHANE 3 3 20.6 18-23
DI CHLOROVETHANE 3 3 12.6 8.6-18
1, 1- DI CHLORCETHENE 3 3 13.4 9.5-17
1, 1- DI CHLORCETHANE 3 3 81.5 73-99
TRANS- 1, 2- DI CHLORCETHANE 3 3 58.6  50-67
1,1, 1- TRI CHLORCETHANE 3 3 360.5 260-530
TRl CHLORCETHENE 3 29.2 10-14
BENZENE 3 3 48.8  45-56
TOLUENE 3 3 718.9 670770
ETHYL BENZENE 3 3 25.0 24-26
XYLENE TOTAL 3 3 100.0 100



A O L POND RECOVERY WELL (OPRW COWPCSI TE, | NCLUDES 12 VELLS.
B GEOMETRI C MEAN | NCLUDES ONE- HALF THE DETECTION LIM T FOR VALUES REPCRTED AS NON- DETECTED DATA
SUMVARY FOR DI KE DI SCHARGE COVPOSI TE(A); JANUARY - APRIL 1989

GEOMVETRI C NUMBER OFCOMPOUNDVEAN B SAMPLI NG DETECTEDCONC, RANGE
PARAMETER EPI SCDES#( PPB) ( PPB)

VI NYL CHLCRI DE 15 14 20.2 10- 46
CHLORCETHANA 15 14 49.5 3-200

DI CHLOROVETHANE 15 14 28.3 10- 62

1, 1- DI CHLORCETHENE 15 8 4.8 3-8.3

1, 1- DI CHLORCETHANE 15 18 110. 4 72- 230

TRANS- 1, 2- DI CHLORCETHENE 15 13 20 2 3-57

C S 1, 2- DI CHLORCETHENE 2C 2 12. 4 11-14
CHLORCOFORM 15 23 8 3-8.3

1, 2. DI CHLORCETHANE 18 85 7 3-18

1,1, 1- TRI CHLORCETHANE 15 14 38.3 10-70

TRl CHLORCETHENE 15 10 5.2 3-18

BENZENE 15 15 115.2 73-16

TOLUENE 15 15 233.9 140- 310
ETHYLBENZENE 15 13 10.9 5-18

O M P- XYLENE 15C 14 38.2 10- 65

O XYLENE 2C 2 16.5 16-17

M XYLENE 2C 133-6

P- XYLENE 2C 2 8.8 6- 13
TERTBUTYLBENZENE 2C 1 2.7 3-5

1, 2, 4- TRI METYLBENZENE 2 2 7.5 7-8

1, 3- DI CHLORCBENZENE 15 13 .8 1. 6.1

1, 2- DI CHLORCBENZENE 15 2 4.2 1-6.2

1, 4- DI CHLORCBENZENE 15 1 4.0 1-13

P- 1| SOPRCPYLTCOLUENE 2C 2 2.7 3-5

NAPHTHAL ENE 2C 2 4.2 3-6

A I NCLUDES 13 NORTH DI KE RECOVERY WELLS AND 6 SPO L ROW RECOVERY WALLS.
B GEOVETRI C MEAN | NCLUDES ONE- HALF THE DETECTION LIM T FOR VALUES REPORTED AS NON- DETECTED
Cc ONLY REPORTED FOR GO/ M5 ANALYSES ( EPA METHOD 624). ALL OTHER ANALYSES PERFORVED BY GC

(EPA METHODS 601/ 602) .
SUMVARY CF SEM - VOLATI LA ORGANI C DATAI N GROUNDWATER FOR REPRESENTATI VE AREAS FEBRUARY 9, 1989

CONCENTRATI ONS ( PPB)

CONSTI TUENT/ LOCATI ON Bv-1 SRwW1 SRW 7 H¥1 BC1
2- METYLNAPTHALENE 30 10 10 10 10
NAPTHALANA 10 11 10 10 10

4- METHYLPHENCL 10 15 10 10 14



PHENCL 10 10 10 10 11

RESPONSI VENESS SUMVARY

THE UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY (EPA) AND THE FLORI DA DEPARTMENT OF

ENVI RONMVENTAL REGULATI ON ( FDER) ESTABLI SHED A PUBLI C COMMVENT PERI OD FROM SEPTEMBER 8, 1989
THROUGH SEPTEMBER 29, 1989 FCR | NTERESTED PARTI ES TO COMVENT ON EPA'S AND FDERS PRCOPCSED

REMEDI AL ACTI ON PLAN (PRAP) FOR THE SYDNEY M NE SLUDGE PONDS S| TE (SYDNEY). A PUBLI C MEETI NG
WAS CONDUCTED BY EPA ON WEDNESDAY, SEPTEMBER 13, 1989. THE PUBLI C MEETI NG WAS HELD AT THE
BRANDON RECREATI ON CENTER | N BRANDON, FLCORIDA. THE MEETI NG PRESENTED THE STUDI ES UNDERTAKEN AND
THE PREFERRED REMEDI AL ALTERNATI VE FOR THE SI TE.

A RESPONSI VENESS SUMVARY |'S REQUI RED BY SUPERFUND POLI CY TO PROVI DE A SUWRRY COF C Tl ZEN
COMMENTS AND CONCERNS ABQUT THE SI TE, AS RAI SED DURI NG THE PUBLI C COMMENT PERI CD, AND THE
RESPONSES TO THOSE CONCERNS. ALL COMMENTS SUMVARI ZED | N THI S DOCUMENT HAVE BEEN FACTORED IN TO
THE FI NAL DECI SI ON OF THE PREFERRED ALTERNATI VE FOR CLEANUP OF THE SYDNEY SI TE.

I. OVERVIEW TH' S SECTI ON DI SCUSSES THE RECOMVENDED ALTERNATI VE FOR REMEDI AL ACTI ON AND THE
PUBLI C REACTI ON TO TH S ALTERNATI VE. ACTI ON AND THE PUBLI C REACTI ON TO TH S ALTERNATI VE.

1'1. BACKGRCOUND ON COMMUNITY | NVOLVEMENT AND CONCERNS: THI'S SECTI ON PROVI DES A BRI EF H STCRY OF
COVMUNI TY | NTEREST AND CONCERNS REGARDI NG THE SYDNEY S| TE.

I11. SUMVARY CF MAJOR QUESTI ONS RECEI VED DURI NG THE PUBLI C COMMENT PERI CD AND EPA'S OR FDER S
RESPONSES: TH' S SECTI ON PRESENTS BOTH CRAL AND WRI TTEN COMMENTS SUBM TTED DURI NG THE PUBLIC
COMMENT PERI GD, AND PROVI DES RESPONSES TO THESE COMVENTS.

I'V. REMAI NING CONCERNS: THI'S SECTI ON DI SCUSSES COMMUNI TY CONCERNS THAT EPA SHOULD BE AWARE OF
I N DESI GN AND | MPLEMENTATI ON OF THE REMEDY.

I.  OVERVI EW

THE PREFERRED REMEDI AL ALTERNATI VE WAS PRESENTED TO THE PUBLI C I N A PUBLI C MEETI NG HELD ON
SEPTEMBER 13, 1989. THE RECOMMENDED ALTERNATI VE FOR REMEDI ATI ON OF THE GROUND WATER | S
PRESENTED | N THE RECORD OF DECI SION (RCD). THE MAJOR COVPONENTS OF THE RECOMMVENDED ALTERNATI VE
| NCLUDE:

. CONTI NUED OPERATI ON CF THE EXI STI NG GROUND WATER RECOVERY AND TREATMENT SYSTEM
. CONTI NUED MONI TORI NG ( SAMPLI NG AND ANALYSI S) OF THE GROUND WATER;
. EVALUATI ON AND MODI FI CATI ON, | F NECESSARY, OF THE EXI STI NG GROUND WATER RECOVERY AND

TREATMENT SYSTEM TO | MPROVE THE EFFECTI VENESS AND EFFI CI ENCY.
THE COWUNITY, | N GENERAL, FAVORS THE SELECTI ON OF THE RECOMVENDED ALTERNATI VE.
I'1. BACKGRCOUND ON COVWUNI TY | NVOLVEMENT AND CONCERN
THE BRANDON COVMUNI TY AND HI LLSBOROUGH COUNTY HAVE BEEN AWARE OF THE CONTAM NATI ON PROBLEM AT
SYDNEY SI TE FOR SEVERAL YEARS. SINCE 1982, THE H LLSBOROUGH COUNTY DEPARTMENT OF PUBLIC

UTI LI TI ES HAS PERFORVED VOLUNTARY REMEDI AL ACTI ONS AT THE SI TE AND HAS CONTI NUED TO | NVOLVE THE
COMWUNI TY I N THEI R ACTI ONS.



EPA CONDUCTED A PUBLI C MEETI NG ON SEPTEMBER 13, 1989. THE PURPCSE OF THI S MEETI NG WAS TO
PRESENT THE RECOMMENDATI ONS OF EPA AND FDER FOR THE REMAI NI NG REMEDI AL ACTI ONS NEEDED TO
COVWPLETE THE SI TE CLEANUP. ADDI TI ONALLY, THE PURPOSE OF THI S MEETI NG WAS TO ACCEPT QUESTI ONS AND
COWMMENTS FROM THE PUBLIC ON THE SITE AND I TS CLEANUP. AT TH S MEETING THE KEY | SSUE | DENTI FI ED
WAS:

PUBLI C NOTI CE: THE PUBLI C WANTED TO BETTER | NFORVED OF PUBLI C MEETI NGS AND SI TE ACTI VI Tl ES.

111, SUMVARY OF MAJOR QUESTI ONS AND COMMENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI CD AND
EPA'S OR FDER S RESPONSES:

1) ONE ATTENDEE | NQUI RED ABOUT HOW MANY PECPLE FROM THE PUBLI C VERE | N ATTENDANCE AT THE
PUBLI C MEETI NG

EPA RESPONSE: A TOTAL OF TWELVE (12) PEOPLE ATTENDED THE PUBLI C MEETI NG ADDI TI ONALLY, FI VE (5)
PECPLE FROM EPA ATTENDED.

2) ONE ATTENDEE EXPRESSED CONCERN ABOUT THE METHCD USED TO | NFORM THE PUBLI C ABQUT THE PUBLIC
MEETI NG AND FELT THAT ADEQUATE NOTI CE HAD NOT BEEN G VEN

EPA RESPONSE: ON SEPTEMBER, 6 1989, EPA SENT THE SYDNEY SI TE PROPOSED PLAN TO ALL NAMES ON THE
SITE MAILING LIST. EPA ALSO PUT OUT A PRESS RELEASE AND A PUBLI C NOTI CE PRICR TO THE PUBLIC
MEETI NG EPA AGREES THAT THI S WAS SHORTER NOTI CE THAN DESI RABLE; HONEVER, THE PUBLI C COMVENT
PERI OD WAS SCHEDULED TO REVAI N CPEN UNTI L SEPTEMBER 29, 1989. TH S SCHEDULE PROVI DED PLENTY OF
TIME FOR THE PUBLIC TO SUBM T COMVENTS.

3) ONE ATTENDEE | NQUI RED HOW CLOSE CONTAM NATED GROUND WATER 1S TO THE HAWTHORN FCRVATI ON AND
HOW ALTERNATI VES 2 AND 3 STOP THE M GRATI ON OF THE CONTAM NANTS.

EPA RESPONSE: THE SI TE HAS BEEN CONSI DERABLY DI STURBED BY THE PAST M NI NG ACTI VI TI ES; THEREFCRE,
TAI LI NG SANDS ARE OVERLYI NG THE AQUI FERS. THERE HAS BEEN SOVE CONTAM NATI ON DETECTED I N THE

TAI LI NG SANDS AND IN THE UPPER M NE ZONE OF THE SITE. CONTAM NATI ON HAS NOT BEEN DETECTED | N
THE HAWTHORN FORMVATI O\, HONEVER, CONFI NI NG LAYERS DO NOT COVPLETELY CROSS THE M NED ZONE.
ALTERNATI VES 2 AND 3 BOTH RECOMMEND CONTI NUATI ON OF THE ONGO NG GROUND- WATER RECOVERY AND
TREATMENT SYSTEM THE GOAL OF THE SYSTEM IS TO REDUCE THE POTENTI AL FOR M GRATI ON COF

CONTAM NANTS TO THE HAWIHORN FORNVATI ON BY DRAW NG THE CONTAM NANTS TO THE SURFACE FOR TREATMENT.

4) ONE ATTENDEE | NQUI RED ABOQUT THE DI RECTI ON OF PERCHED GROUND- WATER FLOW I N THE AREA OF THE
SI TE.

EPA RESPONSE: THE PRI MARY DI RECTI ONS OF PERCHED GROUND- WATER MOVEMENT ARE NORTH, NORTHWEST, AND
EAST.

5) ONE ATTENDEE | NQUI RED HOW FAR | S THE WORST PART CF THE CONTAM NATI ON.
EPA RESPONSE: THE CONTAM NATI ON EXTENDS APPROXI MATELY 400 FEET FROM THE SI TE.

6) ONE ATTENDEE ASKED WHO ARE THE POTENTI ALLY RESPONSI BLE PARTI ES (PRPS) AND | F LEGAL ACTI ON
COULD BE TAKEN TO RECOVER Sl TE COSTS FROM THE PRPS.

EPA RESPONSE: APPROXI MATELY FI FTY (50) ENTI TI ES HAVE BEEN | DENTI FI ED AS PRPS WH CH | NCLUDE
CURRENT OMNERS AND CPERATORS, FORVER OMERS AND CPERATORS, GENERATORS OF WASTE WH CH WAS BROUGHT
TO THE SI TE, AND TRANSPORTERS WHO ARRANGED FOR THE TRANSPORT COF WASTE OR DI RECTED THAT WASTE BE



TAKEN TO THE SITE. SINCE JUNE 1, 1989, FIVE (5) PRPS HAVE BEEN UNDER A 106 UNI LATERAL CRDER TO
OPERATE AND NMAI NTAIN THE EXI STI NG TREATMENT SYSTEM AND SAMVPLI NG PROGRAM  THREE PRPS ARE
COVPLYI NG WTH THE ORDER AND TWD ARE I N VI LATION CF THE ORDER. FROM 1982 UNTIL JUNE 1, 1989,
HI LLSBOROQUGH COUNTY VOLUNTARI LY PURSUED CLEANUP OF THE SI TE AND HAS THE RI GHT TO TAKE LEGAL

ACTI ON AGAI NST PRPS TO RECOVER THEI R COSTS.

7) ONE ATTENDEE | NQUIRED | F EPA | S PURSU NG ACTI ON AGAI NST THE TWD PRPS WHO ARE I N VI CLATI ON
OF THE 106 UNI LATERAL CORDER

EPA RESPONSE: YES.

8) ONE ATTENDEE | NQUI RED ABOUT KERCSENE THAT WAS SPI LLED AT THE PHOSPHATE M NES AND | F WE CAN
REQUI RE THE PAST OMNNER, AMERI CAN CYANAM D CORPORATI ON, TO CLEAN UP THE SPI LL.

EPA RESPONSE: THE EPA TECHNI CALLY REVI EWS CONCENTRATED SOURCES AT SI TES FOR | NCLUSI ON ON THE
NATI ONAL PRI ORI TI ES LI ST (NPL) AND FOR REMEDI AL ACTION.  THE | DENTI FI ED THREAT AT THE SYDNEY

SI TE WAS THE HEAVI LY CONCENTRATED WASTE AT THE DI SPCSAL SI TE, NOT THE ALLECGED KERCSENE SPI LL.
PRESENTLY, EPA'S FOCUS | S THE CLEANUP OF A 9.5 ACRE FORMER WASTE DI SPOSAL AREA WH CH | S LOCATED
ON THE 1, 700 ACRE FORVER PHOSPHATE M NING SITE.  AVERI CAN CYANAM D IS A PRP I N CONNECTI ON W TH
THE DI SPCSAL AREA AND | S CONSI DERED PART OF THE FI FTY (50) PRPS PREVI QUSLY MENTI ONED.

9) ONE ATTENDEE | NQUI RED ABOQUT WHO | S NOW CPERATI NG THE GROUND- WATER RECOVERY AND TREATMENT
SYSTEM AT THE SI TE.

EPA RESPONSE: AN ENVI RONVENTAL CONSULTING FIRM CH2ZM HILL, |'S PRESENTLY OPERATI NG THE TREATMENT

SYSTEM UNDER CONTRACT WTH THE PRPS. THI S IS THE SAME CONTRACTOR WHO | NSTALLED AND COPERATED THE
SYSTEM FOR THE COUNTY. THEREFORE, THE SAME COVPANY |'S DO NG THE WORK BUT THE COST IS NO LONGER

BEI NG PAI D BY THE COUNTY.

10) ONE ATTENDEE | NQUI RED WHAT | S THE MOST DANGERQUS CONTAM NANT THAT WAS FOUND AT THE SI TE.

EPA RESPONSE: THE MOST COVMON CONTAM NANT FQUND AT THE SITE IS THE CARCI NOGEN, BENZENE. FROM A
PUBLI C HEALTH PO NT OF VI EW THERE WERE A NUMBER OF CONTAM NANTS FOQUND AT THE SI TE THAT WOULD BE
CONSI DERED HARMFUL.

11) ONE ATTENDEE | NQUI RED | F WASTE | S NO LONGER BEI NG PLACED AT THE SITE, THEN WVHERE IS I T
BEI NG PLACED.

EPA RESPONSE: COPERATI NG FACI LI TI ES ARE REGULATED UNDER THE RESOURCE CONSERVATI ON AND RECOVERY
ACT (RCRA) OF 1976 AND | TS LATER AMVENDMVENTS. RCRA REQUI RES THAT THESE TYPES OF WASTES BE

DI SPOSED OF PRCPERLY W TH ONE OPTI ON BEI NG DEPGCSI TI ON AT A HAZARDOUS WASTE DI SPCSAL AREA. THERE
ARE NO HAZARDOUS WASTE DI SPOSAL AREAS | N FLORI DA, THEREFORE, THE WASTE MUST BE SHI PPED QUT CF
THE STATE TO HAZARDQUS WASTE DI SPOCSAL AREAS | N OTHER STATES.

I'V.  REMAI NI NG CONCERNS:

THE COWUNI TY' S CONCERNS SURRCUNDI NG THE SYDNEY SI TE WLL BE ADDRESSED | N THE FOLLON NG AREAS:
| NCORPORATI ON OF COMVENTS/ SUGGESTI ONS | N THE REMEDI AL DES|I GN AND REMEDI AL ACTI O\, AND COVMUNI TY
RELATI ONS SUPPORT THROUGHOUT THE REMAI NI NG PHASES OF THI S PRQJECT.

COVMMUNI TY RELATI ONS SHOULD CONSI ST OF MAKI NG AVAI LABLE FI NAL DOCUMENTS IN A TI MELY MANNER, TO
THE LOCAL REPCSI TORY, AND | SSUANCE OF FACT SHEETS TO THOSE ON THE MAI LI NG LI ST TO PROVI DE THE
COVWUNI TY WTH PRQJIECT PROGRESS AND A SCHEDULE CF EVENTS. THE COVMUNI TY WLL BE MADE AWARE OF
ANY PRI NCI PAL DESI GN CHANGES MADE DURI NG THE PROJECT. AT ANY TI ME DUR NG REMEDI AL DESI GN CR



REMEDI AL ACTI QN, | F NEW I NFORVATI ON | S REVEALED THAT COULD AFFECT THE | MPLEMENTATI ON OF THE
REMEDY, OR | F THE REMEDY FAI LS TO ACH EVE THE NECESSARY DESI GN CRI TERIA, THE RECORD OF DECI SI ON
MAY BE REVI SED TO | NCORPORATE NEW TECHNCOLOGY THAT W LL ATTAI N THE NECESSARY PERFORMANCE

CRI TERI A.

COMMUNI TY RELATI ONS ACTIVITIES WLL BE AN ACTI VE ASPECT OF THE REVAI NI NG PHASES CF TH S PRQJECT.



